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The New Brush Ammeter, 


The demand for increased efficiency in 
electric light service is constantl. growing. 
A steadv burning arc lamp requires a con- 
stant current, and where incandescence 
lamps are operated on are lighting circuits, 





Brush Company's AMMETER. 


as is now very common, it is absolutely nec- 
essary to keep a steady flow of current of a 
uniform volume. The current metering de- 
vices heretofore in use have been expensive 
and unreliable, constantly fluctuating, and 

requiring frequent calibration. With these | 
facts in view Mr. Brush has 
designed a standard ammeter 
for use on are lighting cir- 
cuits This device, which we 
illustrate, is now offered to 
electric lighting companies 
and to the public by the Brush 
Company at Clevelund, They 
state that they are enabled to 
offer it at so low a price as to 
put it within the reach of all 
users of Brush dynamo-mach- 
ines, and recommend all light- 
ing companies and otbers to 
place one of these ammeters 
on each lighting circuit. The 
ammeters will indicate at 
once any variations in current 
and will not vary their regis- 





tion, even after long use, E 
unless injured mechanically. 

They are mounted on a 
substantial base and are also 
supplied in a neat walnut case 
with hangers for the various 
parts, so that they can be 
easily carried about. There 
is already quite a demand for 
the ammeter. 

——_->e—__—_ 
The Induction Telegaph onthe Union Pa, 
cifle Railway. 

The Tribune, of Salt Lake, says President 
Adams may o! ject to spending money on gen 
eral principles, but where the value of an ap- 
pliance is undeniable, Mr. Adams does not 
hesitate to spend money. This is instanced 
in the present equipping of the Union 
Pacific’s passenger trains with the Edison 
induction telegraph. The Western Union 
is putting up a copper wire from Omaba to 


Cheyenne and Denver for this purpose, the 
circuit to be made by November 10th, wheu 
the device will be put into immediate opera- 
tion. With the induction telegraph and the 
block system collisions will be impossib’e, 
as there will be telegraphic communicati: n 
with any or all of the trains while running 
on the road. Instruments will be placed 
also on all through freight trains. 





The Tel phone Diseu-sion in Rochester 
aud Other Electrical News, 
Elitors Electrical Review: 

Rochester just now is agitated over the 
telephone question, To be or not to be? The 
telephone company say 500 connections dur. 
ing one year, $50; or 2,000 connections, $110 
The subscribers say No, and have held two 
indignation meetings to express the senti- 
ments of an ‘‘outraged public,” sad give 
vent to their ‘* pent-up indignation.” 

The Con.mon Council were called on by a 
resolution requesting them to abrogate the 
existing contract made several years ago, 
giving the telephone company the right to 
set poles in the city of Rochester. In return 
for this privilege, the company were to put 
up and maintain the fire alarm wires. The 
company have fulfilled their agreement, and 
in return the city takes away the privilege it 
granted, and why? Because the telephone 
company say they ‘‘hi e their instrumen’s to 
the subs-ribers and not to the public,” and 
that the public ‘* must pay” for the privileges 
they have been enjoying. But two or three 
‘*square men” have made their debut on the 
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and six 150 horse-power Woodbury Engine 
Company boilers. The station is a very 
handsome one, run on the three-wire system. 
The lamps are very generally used, and the 
company expect soon to reach their present 
ca acity, necessitating an increase in the plant. 
The Weston Company are doing incandescent 
lighting a!so. The Brush Company are 
talking distribution, but I have seen nothing 
of the kin’ by them yet. 

Tne Brush Company light the munici- 
pality. 

Buffalo is behind in incandescent lighting- 
The United States Company are doimg some- 
thing in that line, or talking of it, and the 
Brush Company are wiring several places for 
incandescent lizhting 

Schmidt & Kaclber, dealers in electrical 
apparatus—headquarters in Rochester—have 
a branch here, and are the leaders in their 
line. 

Buffalo, N. Y.. Nov. 13. 


ce MR 
A New Dynamo. 


The dynamo illustrated on this page has 
been designed and constructed by an English 
firm, Messrs. Chamberlain and Hookham. 
The enzraving illustrates the 30-unit type 
The heavy yokes and pole pieces are of cast 
iron, the magnetic circuit is well isolated 
from _the frame, giving as a result great sym- 





CHAMBERLAIN AND HookHaM DyNamo. 


scene as yet, and they have recognized the fact | 


that the telephone company have some vested 
rights that citizens should respect. 
tation has taken the underground form It 
is proposed to have the Legislature regulate 
the company’s business. Why not regulate 


metry of field. The armature is of the 
drum type, with slots and projections similar 


@ to those of the Pacinotti ring. The arma- 
The agi- | ture resistance is remarkably low, being less 
\than three per cent. in a 10-unit and less 


than two per cent. in a 3v-unit machine. 
The slots and ribs of the armature are so 


| 
| proportioned that the sum of the sectional 


the grocer or the hotel keeper with as much | areas of the ribs at any time opposite the 
justice? The sentiment, as expressed now, | pole pieces are equal to the magnetic section 


is 10 “ bring the company to terms” at any | 


of the armature, so that but for the small 


clearance necessary between the ribs of the | 


cost. Moderation or justice seem to be Of armature and the pole pieces the magnetic 
little importance, so the end in view is| circuit is complete throagh iron producing a 


obtained. 


great intensity of field. he brushes, which 


are of a new type with end pressure only | 


Rochester is well along in electric lighting. | require the readju tment of a spring at long 


An Edison central station of 3.000 lamp ca- | intervals to compensate for wear. The bear- | 


pacity is established, and has been running |ings of these machines are exceptionally 


two or three weeks. The plant consists of 
three pairs No, 20 dynamos, two Armington 


long, and the steel spindles very strong and 
heavy, and in all other mechanical respects 
he machines seem to be thoroughly well 


& Sims engines and one Porter-Allen engine. | designed. 


A Comparison Between the Different Sys- 
tems of Tran-mitting Motive Power. 





By JcLes LAURIOL. 





The chief agents for the transmission of 
motive power toa distance, as now In use, are: 
electricity, water under pressure, compressed 
air, and tele-dyvamic cables. 

In the outset we must remember that the 
cost price of a unit of work at a given place 
deperds: (1), on the cost of puwer supplied 
by the mechanical motor; (2), on the useful 
effect or the yicld of the system of transfer- 
ence; and (3%), on the first cost and the main- 
tenance of the installation. 

The first of these items varies greatly, 
according to the origin of the motive power 
(steam, water, or gas) the size of the ma- 
chinery, the number of working hours, the 
price of labor, etc. According to Prof. 
Grove, of Hanover, the hourly cost per 
horse power if s pplied by a steam engine 
varies from 0 450 to 0.120 franc; if by water 
0.020; and if by a gas engine it is 0.450. 

Electric transmission, though the most 
recent system, shows ulready 
such advantages us to war- 
rant us in enteriaining the 
boldest hopes. 

An electric transmission of 
motive power comprises a dy- 
namo machine known as the 
generator, which transforms 
the mechanical work to be 
transmitted into electriclty; a 
cable conducting the current 
produced to a second dynamo 
called the recipient, which 
re-converts the electric ene: gy 
it receives into mechanical 
energy. Hence, the yield of 
the system is composed of 
three parts: the yield of the 
genera'or, the yield of the 
couductor wire, and the yield 
of the recipient, and is the 
product of these three parts. 
We must further distinguish 
in the total useful effect the 
electric yield expressed by the 
ratio of the counter electro- 
motive force developed by the 
recipient to the electromotive 
force produced by the gene- 
rator and the mechanical yield 
which is the ratio of the useful 
work collected on the pulley of the recipient 
to the motive power expended on the pulley 
of the generator. 

If we suppose an ideal transformation of 
the forces, that is, a complete conversion of 
motor work into electric energy, and, re- 
ciprocally, the mechanical yield becomes 
equal to the electric yield, and we have: 


E’,, = 1 — 0012 L. 


In this expression E’, denotes the useful 
effect, and L the length of the transmission. 
| But such an ideal transformation can never 

take place. According to the most recent 
experiments we may admit that 85 per cent. 
|of the mechanical work supplied to the 
| generator is converted into an electric cur- 
|rent, whilst the recipient re-cunverts into 
mechanical work 75 per cent. of the electric 
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energy which it receives. These losses are 
due to causes perfectly well known to elec- 
tricians. We must therefore multiply the 
electric yield by the product of the two 
co-efficients just indicated (0.85 x 0.75=0.64) 
to obtain the ultimate mechanical yield: 
Eu. = E'. x 0.64= (1— 0.0012 L) 0.64. For 
a transfer of 100 meters, E,=0.649; for 
1,000 meters, 0.642; for 10,000, 0.570; and 
for 20,000, 0.500. This last distance will 
rarely be exceeded in practice. 

For transmitting five horse-power the ex- 
penscs of the installation, including the two 
dynamos, the cost of fixing them, and the 
conducting line, will be for 100 meters 8,375 
francs. 

If we base our calculations upon the yield 
as given above, and allow 16 per cent. for 
interest on capital, paying off first cust, we 
obtain the figures'given below for the hourly 
cost per horse-power, supposing the motive 
power to be originally furnished either by a 
large steam engine of improved construction 
or by a bydraulic machine. 

One hundred horse power, if supplied by a 
steam enyine. may be transmitted 20,' 00 
meters for 0.480 franc hourly per horse 
power, but for 0.12u franc if the original 
motive power is water. 

TRANSMISSION BY WATER UNDER PRESSURE, 

This kind of transmission bas the advan- 
tage that the power consumed at exch point 
of the distribution can be very exacily meas- 
ured by the volume of water passed into the 
motor of the subscriber. No other method 
of transmission pussesses this advantage in an 
equal degree. The conducting pipes for 
water under pressure are relatively costly. 
but Compressed air presents in this respect 
no advantage, as ‘here are the sume expen:es 
for taking up and re-laying the public roads. 
The electric system presents in this respect 
an especial advantage, since an electric con- 
ductor for the transmission of an equil 
amount of power is much less bulky than a 
main of compressed air or of water under 
pressure, 

The water system has, therefore, no marked 
advantages; if introduced into houses 11 cer- 
tainly allows of combating the first outbreak 
of a fre, but the leakage trom the joinis o! 
the pipes is often annoying, If the quantity 
of power to be transmitted is at all important, 
mains of a large diameter are necessary, and 
the hydraulic motor cannot be removed, il 
this is desirable, without costly work. It is 
much less poriable than the electric motor. 
There is also the risk that in a severe wi ter, 
frost may burst the mains, or may at least 
stop the working of the system. 

A transmission of this kind is composed 
of: 1. A forcing pump to raise the water, 
if this is not at a sufficient level to give the 
requisite pressure. 2. The main and the 
accumulator. 3. The hydraulic motor, 
which may be a turbine. The yicld of 
power in the forcing pumps may be taken at 
the mean as 85 per cent. The useful effect 
in the pipes for pressures not exceeding 25 
atmo-pheres ranges from 0.98 for 100 meters 
in length to 0 40 per cent. for 20,000 meters. 
The yield of the bydraulic mo*ors employed 
most generally is from 0.60 to 0.70. From 
these three useful effects the total yield may 
be found as below, taking as betore 16 per 
cent. for interest, etc , and assuming that the 
initial motive power is furnished either by a 
large steam engine or by a hydraulic motor. 
The hourly cost per horse-power for the 
transmission of 10u horse-power to the dis- 
tance of 2u,000 meters is 0.997 franc, if the 
power is obtained from a steam engine, and 
0.369 if it is derived from a hydraulic 
machine. 


TRANSMISSION BY COMPRESSED ATR. 


Air-compressors, estab'ished where the 
motive force is to be produced comp’ess the 
air, which a system of pipes then dis- 
tributes among the various consumers. 

Compressed air may be employed with 
advantage in tunnels, and wherever the y eld 
of motive power plays a secondary part. But 
if power bas to be distributed to numerous 
establishments the useful effect is reduced to 
a maximum of 50 per cent. 

Transmission of compressed air presents, 





therefore, as much inconvenience as watcr|100 horse-power to the distance of 20,000 
under pressure. Its application seems useful, | meters is 0.666 franc, if the initial motor is a 
at most, in perforating tunnels and the | steam engme; and 0.450 if it is water-power. 
galleries of mines, Even there the electric | 
system has the advantage of being more easy | 
to establish. It is far easier to place, and| This sys'em, invented in 1850 by Hirn, 
especiully to extend an electric conductor, | and analogous to transmission by driving 
than a pipe conveying compressed air, | bands, is the simplest of all. The cable rests 
especially where it is required to traverse | upon two pulleys, so that the tension is due 


TRANSMISSION BY TELE-DYNAMIC CABLES. 
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low narrow galleries, and to convey the| simply to the weight of the cable. If th- 
mutive force to perforating machines. | distance is too long addiuonal pulleys are 

On the other hand perfora’ors worked by | placed at every 100 meters by way of sup- 
air often suffice for ventilation, whilst the} ports. Notwithstanding its simplicity this 
electric system presuppose< special ventitat | system is being generally abandoned. The 
ing arrangement. Yet such is the advantage | expense of maintaining the cables is con- 
of electri ity in ecouomy and simplicity, |sicerable. They require to be renewed an 
that the electric system is preferable wher- | nually, and when new they stretch and re 
ever there is uo fear of the sparks from the | quire to be frequently shortened. Some- 
dynamos igniting explosive gases Elec-| times they break, which occa-ions much 
tricity can serve a! the same time for light- | danger when they piss ovr streets, especially 
ing, whilst compressed air necessitates the | as they are generally moving at a high speed. 
employment of separate lights, which help They are best adapted for ‘he transmission 
to vitiate the air of the tunnel or the gallery. | of motive power iv country places, but they 

For the useful effect of the air compressors | cannot be employed for the subdivision of 
we take the co-eflicient 0.75 (a figure which | power. 








Fig. 1.—HARTMANN & Braun GALVANOMETER FOR THE LECTURE Room. 
(Queen & Co., Philadelphia.) 


has not been exceeded at the Gothard); as | The losses are those due to friction, to the 
for the yield of the air motors, we may take| resistance of the air, to the slipping of the 
0.60 as the mean for good permanent plant. |eable on the pulleys, and to its rigidity. 
The loss in the mains is slight, E’x ranging |''he yield for distances not exceeding one 
from 0.998 for 100 meters to 0.700 for 20,0u0 | kilometer is 90 per cent. Beyond this limit 
meters. Hence, we find in round pum- | it fals very rapidly as compared with the 
bers Ex. = 0.45 for the former distance and | other systems, so that for five kilometers it 
.85 for the latter. The yields are much|has no advantage. The hourly cost per 
smaller for boring machines The hourly | horse-power of transmitting 100 horse- 





cost, therefore, per horse-power of conveying ' power to a distance of 20 kilometers is 


to 821 francs or 0.353, according as the 
initial power is supplied by a steam engine 
or by water. 

TRANSMISSION BY COAL GAS, 


The use of gas engines has been extended 
in consequence of the easy installation of 
these machines, and the facility of setting 
them in action. They require no special 
superintendence, and the consumption of 
gas ceases as soon as the enyine is at rest. 
The power supplied, however, is costly ; 
there is also required a supply of cold water 
to effect the refrigeration of the cylinder, 
and there is much more danger than in any 
other system. 


TRANSMISSION BY STEAM AND BY RAREFIED 
AIR. 


The former of these systems has been 
tried at New York, but it bas been abandoned 
in consequence of the serious difficulties 
occasioned by the condensation of the steam. 
The second system has been attempted at 
Paris, but its returns are not much higher 
than those of compressed air. 

The figures already given under the first 
four systems admit of an easy comparison of 
tbeir respective advantages. 

lf we assume that the local circumstances 
are equally favorable to any system, the 
comparison of the prices shows that elec- 
tricity or tele-dynamic cables are the most 
advantageous agents for the transmission of 
power. Of these two we seleci the cables as 
the most economical for short distances (up 
to one kilometer), and for longer distances 
elecincity. In cases wuere tele-dynamic 
cables are inapplicable, the electric trans- 
mission is far preferable to transmission by 
water under pressure or by compressed air. 

The suljoined table summarizes the cost 
of the transmission of 100 horse power by 
the different systems which we have ana- 
lyzed. 
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We see that the transmissions of power 
by electricity are much more economical 
than those of water under pressure or by 
compressed air, so that if we wish to pro- 
duce power in a central establishment and 
distiibute it from house to house in a radius 
of 10—20 kilometers, electricity alone can 
solve the problem economically. Thusif we 
divide the region to be supplied with power 
into blocks of 10—15 kilometers square, 
having each a large steam enyine, one horse- 
power might be supplied at the hourly cost 
of 0.30 franc, whilst with a gas engine the 
hourly cost per horse power 1s 0.45 franc. 
With a hydraulic motor the cost per bhorse- 
power is only 0 10 franc, which constitutes 
ap importaat economy iu favor of elec- 
tricivy. 

In virtue of the important advantages 
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which it possesses, the electric transmission 
of motive power is destined to receive a 
great number of applications; as soon as 
central establishments for the production of 
electricity are arranged for effecting the dis- 
tribution to houses, electric mo'ors cannot 
fail in many places to supersede steam 
engines, etc , within a wide circle, especially 
if we con~ider that electrici y at the distance 
of 20 kilometers (in round numbers 12 miles) 


does not cost more than the same power pro- 
duced on the spot by an improved steam 
engine of 100—200 horse-power, not con 
suming more than 1,30' to 1,5 0 grammes of 
coal hourly per horse-power. The advant- 
age will be sii'l greater at smaller distances 
and when it comes to supersede gas engines 
and small steam enyines of 20 horse power 
or under which consume as muh as 2—3 
kilos of fuel hourly per herse-power. 

Besiies, dynamos have 'he advantage of 
simplicity over all the motors pow in use. 
Their only movable part is « shaft turning in 
a pair of plummer blocks and carrying one 
or more bobbins of copper wire in perfect 
equilibrium. Tbe mechanical resistance due 
to friction is reduced to a minimum, and 
there are no losses like thoxe due to the con- 
densation of steam, to the bad packing of 
pistons and valves ond to the shocks of the 
parts in motion. The materials constituting 
the machine, soft iron and copper, are not 
exposed to wear by reason of constant work, 
and consequently their depreciation is min- 
imized. 

The electric motor has further the follow- 
ing advantages ove: its rivals : 

1. Ea-y removal, since in order to set it in 
motion it merely peeds to be connected with 
the general circuit by means of two flexible 
conuuctors. 

2. Small weight for a given quantity of 


ork. 

8. Possibility of acting well ata very great 
distance from the initial motor. 

4. Excellent yiel! at high speeds ; these 
motors ure especially suitable for impelling 
apparatus which requires to act at great 
velocities without requiring intermediate 
tran-missions which uselessly absorb a quan- 
tity of the power. 

5. Absolute neatness and security, since 
these motors produce neither smoke nor 
ashes, and yield no sort of refuse. 

In consequence of the por'ability of these 
machines they can often be brought up 'o 
the work to be done in place of removing 
the latter to the source of power 

In order to arrive at the general and ulti- 
mate employmeut of electricity, we must 
above all things seek to reduce as far as 
possible the cost oe eleciric 
curreat. The method- now 1 use for ob- 
taining it are inconvenient and costly. since 
we require boil rs, engines, and dynamos to 
transform the carbon of the coal (better, the 
energy liberated by the oxidation of such 
carbon) into electricity. Heuce there isa 
notable loss which requires a large quantity 
of work to render remunerative. But when 
a great central establishment sball furnish 
electricity so as to give light, motive power 
and heat to houses, shops, public establish- 
ments, and manufactorivs, we shall be present 
at a wonderful revoluion. We shall reach 
this end only by«st»blishing large work~ for 
geverating electricity on the banks of rivers, 
so that the dynumos may be driven by 
hydraulic motors, which are much more 
ecouomical (both in first cost and in main- 
tenanucr) than the best steam engines. ‘Ihe 
rivers of France represent a power of 15 or 
20 million ho:se-power which at present runs 
to waste. 

To show the economy of electric appli- 
ances we will take for comparisop a hy- 
draulic crane of the power of 3,000 kilus 
(3 metric tons) admitting that the spced of 
raising the load is $ meter per second Here 
the theoretic wor of the crane per unit of 
time is 3,000 x 0.50 = 1,500 kilogramme ers, 
and supposing that the »pparatux gives a 
yield of 6v per cent., the effective work at 
the pi-ten will e 250 kilogrammet:rs if the 
pressure of the water is 50 kilos per square 
centimeter, tie volume of liquid necessary to 
execute the above work will be 5 liters, and 
the diameter and the st: oke of the plunger 
will be arranged accordingly. When such 
a crane lifts a load of three tons it works 
norinally and its yield is at a maximum. 
But il the load raised to the same height is 
only ove ton, the same quantity of water 
will still be expended and the yield will be 
only 38 per cent. With an electric crane the 
eff.ctive work developed by the recipient 
motor will always be strictly proportionate to 
the useful work to be produced, #.e., to the 
load to be raised. It is the same for other 
muachives, such as those for working the 
gates of locks and sluices, for working turn 
bridges, capstans, eic. The use of elec- 
tric.ty as a mechanical power for domestic 
uses will be certaiply as important as for 
electric lighting. Electric energy may be 
employed in the household for setting in 
metion sewing muchines, pumping wa'er, 
working elevators, turning washing m1- 
chines, etc. The author goes on t : show the 
advantages of electricity in workshops, 





where it may supersede driving bands, a 
constaat source of danger. 

Summing up. M Lauriot says that the 
transmissions of motive power by electricit 
have every claim to be recommended an 
emploved, firstly, because they are of wider 
scope than transmissions based upon the 
ec ntinuous displacement of any material 
substance (gas, steam, air, or water) from 
the pl ce of its production to the place 
where the energy is to be employed, and 
then because of its uodoubted superiority 
and convenience in use. The euergy is 
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Fic. 5.—SENSITIVE GALVANOMETER. 





Fic. 2.—Pror. Kontravuscn’s PoRTABLE REFLECTING GALVANOMETER. 


transformed into heat only for such applica- 
tious as require it, and it is superior even to 
gas in such. cases as require the concentra- 
tion of a great quantity of air at a giveo 
point and for the conversion of heat into 
light. 

“Where mechanical work is required the 
energy passes directly from the electrical 
to the mechanical state by means of appar- 
atus less costly, less bulky, and easier to 
manage than the simplest appliances neces- 
sary for effecting the same ohject. 

;* for distribu ion, properl: so-called, the 
natural superiority of electricity is at once 
manifest.— La Gente Civil. 











Imported Galvanometere, 
Messrs. Jas. W. Queen & Co., of Philadel- 
phia, represent the foreign house of Hart- 





Fie. 4.—DEAD-BEAT DIFFERENTIAL- 
GALVANOMETER. 


man & Braun, and have recently received 
from them a number of valuable and inter- 
esting instrumeots of precision. In this 
issue of the Review is illustrated a series of 
vgalvanometers, the use for which each par- 
ticular one is intended appearing in the title. 
————_-go—__—_—__ 


— The electric light is making some 
progress in ree A distillery at Messima 
was lately supplied with an incandescent 
plant, and the success of this iostallation 
appeurs to have stimulated quite an active 
inquiry in the district. 


Air Pump. 

The automatic hydraulic air pump illus- 
trated on page 2, is the one used by the Na- 
tional Electric Service Company in connec- 
tion with its electro-pneumatic vaive. The air 
pump shown is attached to the wa'er supply 
of the building, and automatically keeps up a 
supply of compressed air without any atten- 
tion whatever. Where there is no water 
supply, and on small plants, a hand pump 
may be used. The re-ervoir usually bas a 
capacity of thirty gallons, and is fived with a 
pressure vauge. ‘The only pumping neces. 
sary is to keep the pressure up to five pounds, 
never above ten pounds. To pump the taok 
up to a pressure of ten pounds requires from 
three to five minutes’ work. In an ordinary 
building, five minutes’ work a week, or less 
than one minute per day, will keep the 
desired pressure. Where there is a water 
supply in the building, and a large number 
of valves, the company furnishes an auto- 
matic air pump as shown, which always 
keeps up an air pressure without any atten- 
tion whatever. 

cme 
Cable for the Signal Service, 


Messrs. E. 8. Greeley & Co. received 
from Enzland last weck twelve knots of 
submarine cable, to be put down tor the 
United States signal service, connect ng 
Block Island with the coast of Rhode Island. 
The work will be done under the supervision 
of Col. M. W. Goodyear, of Greeley & Co. 
—an experienced diver and suvmarine ex- 
plorer. 





——_egp>o—_____ 


The Electric Light's Effect on the Eye. 

Dr. J. A. Andrews, of New York, read a 
paper on the effect of the elec ric light upon 
the eye. In cunsidering the relative effect of 
different forms of il-umination that obtained 
from gas, from kerosene and from the in- 
candescent light were studied. The elec- 
tric hght gives the maximum of light with 
the minimum of heat. So far the only 
cases of injury to the eye from the electiic 
lighi have resulted from expusure in prox- 
imity to the are light. lo most of these 
cases the existence of previous eye trouble 
was not excluded The effect in these cases 
can be be-t explained as occurring through 
the sympathetic nervous system ra her than 
as a result of mechanical or chemical iu- 
fluences It is not established that exposure 
to bright light can produce a diffused iritis. 
No case of injury to the eye from the incandes- 
cent light has been reported, and out of 1,100 
workers with the electric incandescent light 
examined by the reader there was not one 
complaint. Tuose suffering with errors of 
refraction claimed that the sight was im- 
proved. The light used was from twelve to 
sixteen candle-power, and provided a shade 
tv protect the eyes. The incande-cent light 
possesses advantages which are wanting in 
vtber torms of a: ficial light, the principal 
of which are its steadiness und the fact that 
its use does not contamiaate the atmosphere. 
<- 
Electrolysis. 


M. Renard, says Hnjinering, bas con- 
ducted a series of experiments to demon- 
~trate that the simple laws of electrolysis, 
which frequently do not seem to hold, be- 
come clearly apparent if sufficiently diluted 
soluulons are employed. His sulutions were 
of a couceutratiou varyiog from 1, 2 3, etc., 
ten-thousandths, up :o 1,024 tea-thousandths. 
Uf these solutions he used one litre, with a 
thermopile yielding 3,65 volts, and employ- 
ing two elec'rodes of 226 square millimeters 
surface (3$ square inches). The negative 
electrode consisied of a platinum disc, which 
was constan'ly moved to and fro by the arm 
of an electric bell, in order to offer fresh 
liquid to the surface. The posi ive electiode 
was «a plate of the respective metal. M. 
Renard summar zes his resnits as follows: 
In suttici: nuy diluted solutions the weighs 
of metal precipitated are proportional to the 
degr es of conve .traion; tbe weizhis of 
metal are propor ional to their chemical equi- 
valents; and since, according to Faraduy’s 
law, these weights precipitated are also pro- 
portional to the currcnt intensities, all metal 
solutions coutaiving equivalent § metal 
weights must have the same conductivity. 
This tatter law had, by meaus of direct ex- 
periments, already been established by M. 
Bouty, 
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Dr. “Gatling, the inventor of that terri- 
ble gun, is said to care very little for society, 
hence his evident desire to thin out the popu 
lation. 








Some photographs of a recent thunder- 
storm in France are said to indicate that the 
normal form of lightning discharges between 
the clouds and the earth is that of an irregu- 
lar spiral. 





‘lalking with a manufacturer the other day 
who has an excellent electric light plant, it 
was stated that it cost him 15 cents per hour 
for each arc light. As this seemed too large, 
some inquiry was made among the owners 
of isolated plants, and in some instances arc 
lamps were run at a cost of one cent per 
hour. It would be interesting to the electric 
hight fraternity if data could be furnished in 
regard to the cost of running isolated plants. 
At the average price for ,as the expense per 
hour for a gas burner ranges from 1} to 1} 
cents per hour. 





It is not very creditable to this Govern- 
ment that the Statue of Liberty remains 
without hybt. 











The mechanical construction of dynamos 


for electric lighting is constantly being im- | 


proved This class of work is now most 
skillfully and carefully done. 





Inventive genius is not content with the 
present advanced state of the telephone trans- 
mitter. One inventor, a resident of Philadel- 
phia was granted last week four patents 
on improvcments on the telephone transmit- 
ter. 





In a town in the primeval forest of a New 
England State, there was installed some 
months ago an incandescent plant in one ot 
the mills. An agent of the electric light 
compapy was requested by the owner to take 
off the glass of the incandescent lamp and 
straighten the filament. 





There is no diminution in the interest in 
electricity. New works on this subject are 
eagerly purchased and read, copies of the 
ELecrricaL Review are requested in un- 
looked for quarters, and inquiries come to us 
in such numbers as to leave no doubt of the 
activity of thought and experiment in this 
age of electricity. 





Boston culture cannot save one unless he 
keeps up with the times. A resident of that 
city, returning recently from a three years 
sojourn in the Northwest, is said to have 
spent half an hour endeavoring to take off 
the glass ‘‘chimney” of an incandescent 
lamp on one of the Fall River steamboats, in 
order to blow out the light. 





The condition of telephone affairs in 
Europe, particularly with reference to the 
underground problem, is comprehensively 
given in our Antwerp letter on another page. 
There has been much less underground work 
in that country, it seems, than the anti-aerial 
wire workers would have us believe The 
letter will, no doubt, interest the telephone 
companies of tbis country, and it expresses, 
we dare say, the views entertained on that 
side of the water about this much ventilated 
underground problem. 





The Hon. Jacob Hess has been elected 
president of the Electrical Subway Commis- 
sion of this city. At the same meeting 
resolutions were unanimously adopted to the 
effect that the Board of Commissioners of 
Electrical Subways had learned with deep 
regret of the resignation of Roswell P. 
Flower, who by his steadfastness of purpose, 
devotion to duty, and well dircted energy 
while a member of the board, had proved 
himself a most efficient and capable public 
servant, and earned the respect and esteem 
of his fellow members. 





The impression is quite general that there 
will be nothing further heard of the Govern- 
ment telephone case in the courts. The 
Government is said to be averse to bringing 
the suit in Massachusetts, and besides, it is 
not po-sible now to yet a hearing before the 
presentation of the whole group of cases in 
the U. S. Supreme Court next January. 
The first skirmish has been anything but 
satisfactory for the Government, but par- 
ticularly pleasing to the owners of the Bell 
patents. 





Mention is made in another column of the 
elegant electric light installation in the resi- 
deuce of Mr. Whitelaw Reid, which was built 
by Mr. Villard. This installation is noteworthy, 
not only from,the elegance of its furnishings, 
but from the fact that the fixtures are exclu- 
sively for the electric light—no provisions 
for the use of gas, in ca-e of accident to the 
electric light plant, having been made. The 
progress made in this branch of electricity is 
such as to warrant this dependence on a 
first-class electric light installation, and we 
ace pleased to see tbat the editor of the 
Tribune recognizes this fact. 


TRYING A MOTOR ON A SURFACE- 
WAY. 
A series of experiments are now making 
/on the Eighth Avenue Surface Railroad with 
an electro-motor recently brought from Bel- 
gium. This motor is of the ‘‘ Julien” type, 
fed by accumulators previously charged at a 
central station. It does its work well, 
though, of course, it is impossible to say, 
with only these initiatory experiments, 
whether or no it wil! prove a practical means 
of street-car locomotion in so exacting a ser- 
vice as is required in the crowded thorough- 
fares of New York As is nearly always the 
case in first experiments with novel appa- 
ratus, there were slip-ups by reason of a lack 
of preparation. In this case, however, they 
did not proceed from defects in the motor 
itself, but from incorrect gauging of the 
wheels to suit the track. It mus: be looked 
upon as of good omen that the new motor. 
having got off the track, contained suffi. ient 
power within itself to get on again wi'hout 
assistance. The engineer or driver simply 
reversed the movement of the driving wheels, 
and the motor backed quickly onto tne rails, 
and then sped along smoothly and easily. 
The apparatus is affixed to a car of the 
Stevenson (New York) make, which was 
shown at the Vienna Exposition m 1573, 
where it took first prize as a horse car. M. 
Julien purchased it, put in his motor and 
ran it on a short electric railway at the Ant- 
werp Exposition in 1875. It carried many 
thousands of passengers, and was at times 


»}so crowded, so li.erally packed with human- 


ity, that it was said that bad one of its 
inmates swallowed a sandwich it would have 
burst the sides out of the car. 

At the trial on Eighth avenue, New 
York, last Friday, it seemed to muke no dif- 
ference how many got aboard—the move- 
ment of the motor was the same. It should 
be said, however, that no attempt was made 
to run the motor faster than the rate usually 
attained with horses, and so no evidence was 
furnished of just how much speed could be 
got out of it on the section from 5 th street 
to 105th street. which is favorable for high 
speed, because usually free from vehiclrs. 
No test was made either of its power of 
endurance with one charging of the accumu- 
lators, and this is to be regretted, because this 
is, of course, of the higbest importance if 
horses are to be superseded by electricity. 
The car is lighted at night by a series of 
incandescent lamps, fed from the same ac- 
cumulators that supply the electrical energy 
to the motor. There are a number of motors 
of variovs types in this vicinity, and the 
question still remains, which ts the best? We 
own we have not yct been able to discover. 





Out in Denver, Colorado, the people or 
somebody seems to require more or better 
facilities in the way of telegraphs. At a 
meeting of the Chamber of Commerce and 
the Board of Trade, on the 11th inst., a reso- 
lution was adopted endorsing the proposition 
of the Pacific Mutual Telegraph Company 
asking Denver to subscribe for $50,000 sto k 
in the company, the funds to be used iv 
building a line to Kansas City, The Board 
pledged itself to give all possible aid tu the 
enterprise. 

So too the Northwest: rn telegraph enter- 
prises are working their way into the enemy's 
camp. New lives have mide :heir appear 
ance along the roads leading out of Chicago, 
which are feeders to the Minnesota lines. 

Meantime the good people who are thus 
aiding in the general civilization and enno- 
bling of the public have lots of fun with the 
horny-handed son of toil, the honest granger, 
who has recently come to a knowledge of tue 
fact that by cunningly working his cards 
there is money in the matter of crossing his 
land, even in the roadway, and he reaches 
for his share of the peanuts while they are 
|being paxsed around. This is one of those 


things which is least fragrant whn in the 
most perfect condition of repose. Recent 
decisions, the result of “Jlawin’ on’t” with 
the innocent husbandman have shown the 
telegraph people that it is better to buy than 
to borrow—to pay for rights of way than 
|woye a line along the highways and by- 
ways. 








BOOK REVIEW. 

“THE AGE OF ELECTRICITY.” By Park 
Benjamin, Ph. D. Chas. Scribner’s Sons, N. Y. 
Price $2. 

We have frequently heen asked to recom- 
mend some book which, in plain, simple 
terms, gives a good general description of the 
leading piiociples of electrical science, and 
their more important applications; in short, 
a book not directed to educated electricians, 
and filled with big words and obtuse math- 
ematical formule, but rather suited to the 
general reader. 

Heretofore we have been unable to name 
such a book, and simply for the reason that 
so far as we are aware it did not exist. 

We are therefore pleased to announce 
that Mr. Benjamin’s book is just such as was 
most needed, and we are glad to welcome 
it, and, what is more to the point, to advise 
our readers to purchase and read it. 

Mr. Benjamin is an easy writer, happy in 
his style, which makes the bouk intere-ting 
and entirely comprehensible to the general 
reader. 

The major portion of the book is devoted 
to a statement of the principles of the science 
—wben. by whom and how discovered, full 
references and dates being given, and we do 
not know of any o:her single book wherein 
such a mass of historical data is collected 
which make it especially valuable as a work 
of reference. 

Certain inaccuracies of definition have 
been allowed to creep in, but they are of such 
minor importance as not to be worthy of 
cousideration. Mr. Benjamin avoids all de- 
tail or te.-hnical descriptions until he reaches 
that portion of the work devoted to the tele- 
phone. Here hesvars above the comprehen- 
sion of the general reader and tone of the 
work, and valiantly attacks the mysteries of 
vibrations, undulation, sound waves and the 
like pertaining to the science of telephony. 
In our opinion, this part of the work is par 
ticularly able, although we must say some- 
what biased in certain particulars. This, 
however, is not to be wondered at, when we 
remember Mr. Benjamin’s former connection 
with the telephone controversy as the paid 
expert of the Drawbaugh interest. Mr. Ben- 
jamin shows himself conscious of his position 
when he says, on page 290: ‘‘It is scarceiy 
possible to make even the simplest state- 
men's without risking acrimonious contra- 
diction from some quarter or other; even to 
doubt is often to invite instant condemna- 
tion. In the recital which follows (as to who 
was the inventor), it has been the endeavor 
to state facts without partisan color.” 

We repeat it is a good book to buy and 
read. Students and others may not find any- 
th ng in its pages particularly new, but they 
will find old facts and stories very pleasantly 
told. 

This book can be supplied through this 
office. 





CHICAGO ELECTRICAL NEWS. 

The Circuit Court at Warren, Ohio, on the 
12th decided in favor of the plalntiff in a suit 
brought by a farmer to restrain the erection 
of poles in front of his premises, hy the Over- 
land Telephone Company. The cou t held 
that the erection of the poles was an addi- 
tional burden to the Jand not contemplated 
in the original grant of the highway to the 
publie, and that the line cannot be erected 
without consent of owners of property abut- 
ting. 





In that long-winded tangle, the Bankers 
and Merchants’ Telegraph Company case, 
the receiver, Mr. L. D. Parker, has been or- 
dered to turn over the Board of Trade lines 
to such person as shall be designated by the 
officers of the company. The Bankers and 
Merchants’ lines are also to be surrendered to 
the United Lines Company. A referee is to 
decide the amount of costs, fees, etc., and 
setile the amount of retals due the Board of 
Trade Company. 





The telephone people hereaway are begin- 
ning to feel rather jubilant, in view of the 
turo affairs are taking. The Pardee & Mc- 
Cormack injunction at Dallas, Texas. which 
like a wet sponge wipes out the Dallas, Fort 


| Worth, Denison and Abilene exchanges, al- 
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lowing ninety daysin which to catch up and 
tramp, kas been tothem a ‘‘ wine that chereth 
the heart” and an ‘oil that maketh the 
face to shine.” Before this milder tonic had 
ceased to affect them, came news of the 
action of the United States Judges at Cin- 
cinnati, the advancing of the cases in the 
Supreme Court, and finally the jump in Bell 
stock. It was almost too much of a good 
thing, coming as it did all at once. 

Professor Gray’s attorney, Mr. Tripp, in- 
terviewed on the Cincinnati decision, said 
that he expected it in that particular case. 
‘But,” said he, “it was not Elisha Gray’s 
case; that was a Government suit, and the 
charge of fraud against Bell is not set aside 
by the dismissal of this case. I presume the 
Government will bring ano'her suit in Boston 
or Washington. Professor Grav will muin- 
tain his own suit at the proper time in some 
other locality. I was prepared for such a 
decision. It was a very open question, and, 
so far as I was personally concerned, I did 
not think the Government would have juris- 
diction in the case, the suit having been 
brought in Cincinnati. So far as we are 
concerned, we would rather have had it 
brought in Boston. where the Bell Company 
resides, where there could he no question as 
to jurisdiction, or in Washington, where the 
patent was issued and the fraud committed. 
But Elisha Gray will not be deterred from 
going ahead, procuring his patent from the 
Government either by obtaining it from the 
Patent Office direct or by bringing an action 
in court, 

“This has always been contemplated by 
the Gray Natienal Telephone Company 
The suit of the Government was brought by 
the Attorney-General for the purpose of set- 
ting aside Bell's patent, and declaring it null 
and void on account of fraud in its issue. 
That would involve Ehsha Gray indirectly, 
but not directly. The fraud was really perpe- 
trated on him, and, if the Government ever 
gets jurisdiction either in Boston or in Wash- 
ington, it will be upon that issue. But it 
will make no difference 'o Gray only so far 
as it establishes the fraud, and enables him 
clearly to show that he should have it, and 
not Bell. We are preparirg Gray's case. 
We are working upon it every day.” 

Mr. Norman Williams, of Williams & 
Thompson, the telephone company’s attor- 
neys here, said: ‘‘I have not yet seen the 
full decision, and cannot therefore pro- 
nounce a definite opinion, but in my judg- 
ment that settles 1t.” 

A legal light here, a well-known judge, 
who will not permit his name used in thiscon- 
nection, said: ‘* There is no doub: whatever in 
my mind that a great wrong has been at- 
tempted in this whule matter of the Govern- 
ment suit, and I feel perfectly satisfied that 
the Supreme Court in January will place the 
telephone patent matter where for the re- 
maiuder of the lives of the Bell patents the 
company will enjoy perfect immunity from 
all annoyance.” 





Another death from that carelessness which 
is the result of familiarity with danger 
comes from Cleveland. On the sixth in- 
stant, Mr. Edward Kelly, an employe of 
the Brush Company in that city, undertook 
to adjust a lamp on a live circuit, while 
standing on a halconvy. The pliers with 
which he was working were but imperfectly 
insulated with rubber tubing pulled over the 
handles, a poriion of one piece having split 
open, and bared the metal There was one 
ground contact somewh«re upon the line, 
and a second ground, formed throuzh his 
body and the balcony diverted sufficient 
current to produce instant death. The flesb 
of the hand holding the pliers was burned to 
the bone. 





Recent electrical organizations under licen- 
ses from the Secretary of State are: The 
Electric Elevated Railway Company, at 


Chicago, capital stock $5,000,000, to con- 
struct and operate elevated railways in Chi- 
cago and Covk County. Chas. W. Rigdon, 
Silas 8S. Willard, and George P. Everhart, 
incorporators. 

The Bidwell Electric Railway and Manu- 
facturing Company, at Chicago; capital 





stock, $1,000,000. Incorporators, Chas. F. 
Bidwell, Chas. 8. Jones, Mark Bangs. 

The Calumet Electric Lighting Company, 
at Chicago ; capital stock, $15,000. A. D. 
Wheeler, A. F. Towne, J. W. Howell, in- 
corporators. 





Near Rochelle, Lll., there is claimed to be 
good indications of a heavy copper deposit. 
Copper stain and smoke have been found at 
a depth of ten feet, and the expert claims 
that he has fair indications that the strata of 
sandstone at that depth will only have to be 
removed to open up a vein seventeen to 
nineteen inches in thickness. 





Severe storms in Ohio including all varie- 
ties and forms of water, raised the dickens 
wih electrical wires in every direction on 
the night of the 11th and 12th. Telephone 
and telegraph lines suffered most severely. 

CuicaGo, Nov. 15, 1886. 





BOSTON ELEUTRICAL NEWS. 


At the meeting of the Society of Arts, 
Mass., Institute of Technology, Nov. 11, 
Mr. Frank Ridlon read a paper on Incandes- 
cent Lighting from arc light circuits. An 
unusually large audience, comprising many 
persons interested in the development of 
electric lighting, was present, and enjoyed 
the excellent paper, which discussed in a 
general way the subject of high tension in- 
candescent lig .ting. 

In discussing. Mr. Avery suggested that 
the use of the volometer which indicates a 
variation of one ten-thousandth of a degree 
Fahrenheit, might in some way be operated 
by the increase of heat when one lampina 
multiple failed, and shut off the extra cur- 
rent and turn it back on the line. 

Prof. Chas R. Cross said that the Siemens 
pyrometer might be used in some such way 
as Mr. Avery suggested for automatic regu- 
lation. 

Mr. Skinner remarked that as the curreut 
on a multiple series line must in any event 
be constant, any such device would have no 
practical use. 

Mr Avery replied that he had in mind a 
circui' carrying an alternating current passing 
through the secondary of a Ruhmkorff coil, 
the induced current from the other coil being 
employed to operate the lamps. In this sec- 
ond circuit such a thermo-regulating device 
might be used. 

Mr Blodgett : How is it possible to run 
two 16 candle-power incan ‘escent lamps in 
circuit with arcs without wasting current? 

Mr. Ridlon replied that a distribution box 
for two lamps was provide!; if one lamp 
broke or was turned out an equivalent resist- 
ance was thrown into the circuit. This was 
accomplished by using lamps suited to the 
current, two lamps made to stand the whole 
current of the line. 

The discussion being resumed after the 
reading of the second paper of the evening, 
Mr. Kimball, of Woburn, explained fr m 
diagrams the various multiple-series cut-out 
hoxes, 

In response to a question as to what 
would happen in the event of the solen- 
oid of the distribution box of his sys- 
‘em failing to work, Mr. Slattery replied 
that its construction was such that he could 
conceive of no possible way in which such a 
contingency might happen. Fr if one 
urges that, the solenoid failing to act, one 
might open the line by turning off lamps, it 
mu-t not be forgotten that when nearly the 
whole multi, le was turned out the potential 
at the switch terminals would rise so much 
that the current could not be broken, but 
would make a path for itself through the 
switch. 





The second paper of the evening, by Mr. 
Charles E. Avery, of the Avery Lactart Co., 
was un the methud of operating his appara- 
tus for the domestic manufacture of carbon- 
ated beverages. A large number of bottles 
containing cider, water, lactart, and other 
beverages as charged by his apparatus were 
opened and tested by the audience and made 
a welcome collation. Mr. Avery’s apparatus 
is exceedingly simple, being composed of three 
soda bottles with ingenious attachments ; in 





one bottle a new non-acid, harmless com- 
pound slowly evolves carbonic acid gas, 
which, passing into the other bottles under 
pressure, is ab:orbed by the liquids in them 

The compound used to make the gas is of 
such a nature that at ordinary tempera‘ures 
the pressure cannot rise above a certain safe 
pressure. Charged bottles may thea be re 

placed by uncharged bottles, and the process 
repeated. The expense of running is very 
shght. This apparatus will add as mucb to 
the comfort of the culinary department of a 
home as electric lights can to the ornamental 
portions. 





Messrs. H. & J. Pfaff, brewers, Boston, 
Mass., are having their premises prepared for 
an American arc light plant which ix fur- 
nished by Messrs Lowdon. Elder & Wright, 
New England agents for this system, who are 
moving into larger quarters in the Rialto 
building, Boston, on account of their rapidly 
increasing business. 





To accommodate the ever increasing travel 
through Washington street a proposition has 
been laid before the Boston City Common 
Council which would practically widen the 
thoroughfare the width of the two sidewalks. 
Instead of widening the street as a whole, it 
is proposed to devote the present street area 
to horse cars, teams, etc , and for the accom- 
modation of pedestrians sidewalks are to be 
built under the present buildings, which 
would in no way be injured by the change, 
except to the extent of lower floor space 
taken for this purpose. That an attempt to 
do anything of this kind should be made 
shows better than anything else the strong 
general feeling of the need of better trans 
portation facilities through this street. And, 
however successful the plan may he, it will 
be but a temporary expedient bridging over 
a few years until a comprehensive system of 
elevated or underground railways is carried 
through. Strange as it may seem, it is said 
on good authority, that to move back the store 
fronts on the lower floor from 12 to 15 fee 
will not, to a great degree, lessen the light in 
the store. It would undoutedly increase 
the demand for electric lights. This plan 
could not darken the stores more than an 
ele ated railway structure. That the sub. 
ject of the plans of sidewalks under the 
buil ling. receives such attention proves that 
the public are awakened to the need of 
better railroad facilities in the heart of 
Boston. 





H. H. Butler, fermerly of the Citizi 
Electric Light Company, of Akron, Ohio, ha- 
been appointed Superintendent of the Newton 
Electric Light Company. Work has been 
begun on the station. Col. J. N Keller, 
General Manager of the New England Tele- 
graph and Telephone Company, has heen 
elected director in the Newton Electric Light 
Company. 





The Armington and Sims Engine Company 
are behind their orders and working overtime 
The shipment of engines averages one daily. 





The New England Telegraph and Tele- 
phone Company have begun to lay the Rich- 
ardson conduit in Tremont street. This form 
of conduit has had much success in London 
and vicinity, and is now used for the firs! 
time in America. 

8S. S. McDonald, Washington street, Bos- 
ton, has put Edison incandescent lights in 
his cafe. The lamps are run by an Arming- 
ton & Sims engine, which is belted direct 
to an Edison dyoamo. The engine was fur- 
nished by the Jarvis Engineering Company, 
No 61 UVliver street, Bo ton. 

Boston, Mass., Nov. 16. 

——_+ eo —__—__ 


Don’t forget to allow for expansion when 
ruvning long lines of steam pipe, whether for 
heating or power, remarks an exchange. A 
peglect of this precaution has led to the es- 
tablishment of immense crooks and bends in 
lines of pipe wonderful to behold. There 
must be a slip joint somewhere in long lines 
of pipe. 





The measuring of the candle-power 
of a light is accomplished by comparing the 
shadow cast by a rod in the light of a stand- 
ard candle with a shadow cast by the light to 
be tested. By moving the latter toward or 
away from the rod, a point will be reached 
at which the shadow cast by both lights 
will be of the same intens ty. The intensity 
of the two lights is direcily proportional to 
the squares of their distinces from the 
shadows, ¢. ¢., suppose the light to be tested 
is three times the distance of the candle, its 
illuminating power is nine times as great. 


Comptes R-ndus: Jean (probably Gio- 
vanni) Luvini: The author's experiments 
lead to the conclusion that gases und vapors, 
uoder whatever pressure, and at whatever 
temperature, are perfect insulators, and that 
they cannot be electrized by friction, either 
among themselves or with solids or liquids. 
All theories relating to the electricity of ma- 
chines, of the air, or of clouds, must be 
rejected as erroneous, if it is admitted in 
them that moist air is a conductor, or that 
yases and vapors may become electrized by 
triction. 








An alternating current is passed through 
coils of wire on part of an iron core of 
circular shape, the remaining portion of the 
ring is covered with exceeding coarse coils 
of wire ; contact is made with the ends of 
this coil to the pieces of wire to be joined 
but near the parts to be joined. The whole 
secondary circuit being of low resistance a 
heavy current passes, and as the contact of 
the wires to be welded offers a relatively 
high resistance compar:d with the rest of 
the live a large amount of heat is developed 
at the contact and the softened copper unit- 
ing forms a joint of as low resistance as the 
rest of the wire. 





PoLIsHING AND FInisHtne Met: ts.—To 
get the beautiful finish we see on the best 
work, take a piece of flour emery paper, 
well worn, and a little oil upon it, and when 
this has been well worked a piece of wood 
flat upon the surface, with some five crocus, 
will bring it up to a high polish, and if any 
deep scratches be there, you will xt once 
observe them, and to remove, in all proba- 
vility, it will have to be filed over again. 

To Ciean Guass.—If the glass is very 
greasy, wash it with ao alkaline soap and 
warm water, dry it with a linen towel, and 
rub it well with crumpled newspaper, to give 
it a fine luster. It is often sufficient to 
breathe upon the glass before applying the 
paper. Glass lenses should be cleaned with 
chamois skin only. 

Gums are best removed with alcohol. 
Concentrated sulphuric acid, applied fora 
long time, will usually so char organic mat- 
ter that the residue may be exsily washed off. 

QUERIES. 
Editors Electrical Revicw : 

What becomes of the zincs used in a bat- 
tery? I notice that the carbons are not con- 
sumed, A. M. PERE. 

Answer: The zinc unites with a portion 
of the chemicals used in the cell, and a com- 
pound is formed which dissolves in the 
water. The zinc is fuel, and in combining 
with the chemicals, or, in other words, being 
burned up, the current is produced. 


Editors Electrical Review: 

I have a grest amount of trouble with the 
bending of stiff wires. Is there any way by 
which they can be made more pliaole? 

M. H. O. 

ANSWER: Copper, brass or phosphor 
bronze wires are made more pliable by heat- 
ing to redness and plunging at once into 
cold water; iron or steel wire, by bringing 











to a red heat and_allowing to cool slowly. 
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«*, Bell telephone stork went up ten 
po'nis on receipt in Boston of the news of 
the Cincinnati decision. 

*.* The American Inventor, published at 
Cincinnati, Ohio is printed by electrici'y, 
four presses being run by a single electro- 
motor. 

«*. The telephone exchange at Concord, 
N. H., is being moved into new quarters. 
This exchange is receiving new applications 
for telephones and a steady increase is looked 
for. 

«*, Rochester is quite distracted over the 
telephone agitation. Not the least of the 
causes of the extreme discussion is the fact 
thac the telephone ec mpany’s headquarters 
are in Buffalo—and Rochester never did like 
Buffalo. 

«*x Otber large telephone exchanges are 
taking quite an interest in the result of the 
underground movement in New York City. 
The results attained here will have a great 
deal to do with the action taken 1n other 
telephone centers. 


«*» Two miles of the Faraday cable was 
purchased by General Manager Sabin ‘for use 
in the Sin Francisco telephone exchange. 
The manufacturers of this cable, the Ameri- 
can Electrical Works, at Providence, R. I, 
are receiving extensive orders from the 
telephone managers of the coun ry. 

*,.* There bas been recently quoted an ac- 
count of some remarkable experimerts, 
which are alleged to bave proved that a per 
son in a mesmeric trance is capable of inter 
preting a telephonic message by mere 
contact with the line wire. The Journal 
@ Hygiene is now authority for the statement 
that a young lady, employed in a telephone 
exchange, who happened to be in a highly 
nervous condition, found that she was ab'e 
to understand a conversati.n without lifting 
the receiver to her ears, by merely holding it 
in her hand. 


*.* The Rochester, N. Y., City Council. 
at a special meeting last week revoked the li- 
cense granted three years ago to the Buffalo 
Bell Telephone Company to erect poles for 
wires in the streets. This action gr w out 
of a change in the price of rates maide by the 
company, so that where a subscriber befure 
paid $6 a year for the use of bis telephone, 
he now pays $50 per year for 5 '0 messages, 
and an extra tax of from two to ten cents 
per message for all sent over 500. 


*,* The Government has incurred several 
hundred thousand! dollars expense in its 
telephone suit, with the barren result of 
reaching a decision from Judge J:ckson 
that it was erroneously brought in Ohio 
Now the lawyers will take a fresh start and 
begin to run up a new Dill. In the face 
of such a demonstration that lawyers are 
«‘wnskilled laborers,” why should the Knights 
any longer prohibit them from admission to 
the order ? 


*,* Brooklyn is just now enjoying a tele- 
phone pole agitation, the residents of Henry 
street opposing the crection of poles in front 
of their property. The poles are for the use 
of the Fire Department wires. and the com- 
pary putting them down carried a permit 
from the Board of City Works. An injunc- 
tion was temporarily granted. General 
Manager Sargent. of the telephone company, 
has arranged with the authoritirs th«t one- 
half of the expénse of the new poles. to be 
used hy the Fire Department and the tele- 
phove company, should be borne by the city. 
Many of the poles. Mr. Sargent said. were 
put upon the streets for the benefit of the 
Fire Depar'ment only and where they were 
not needed hy the telephone company. 


There were five such poles on Henry street, 
put up merely to extend the fire alarm 
system. 


in Favor of Bell. 





THE GOVERNMENT BEATEN IN THE FIRST 
TKLEPHONE SKIRMISH. 





The decision at Cincinnati, in the United 
States Circuit Court, on the question of juris- 
diction in the Government telephone suits, 
ws ayainst the Government upon every 
point which counsel had raised. A dispatch 
from Cincinnati says: ‘The bill was dis- 
misscd, but without prejudice, which leaves 
the Government in the sume posilion it was 
before the suit was brought, except that if 
another suit is brought it must be in Massa- 
cbhusetts, the home of the Bell Company, and 
not in any State the Government may choos+ 
where the Bell Company’s instruments are tn 
use. The hearing was before Circuit Judge 
Jackson (late United States Senator from 
Tennessee) and District Judges Sage, of Cin- 
cinnati, and Welker, of Cleveland. The 
question of jurisdiction was raised by the de 
fendant company, by a motion to quash the 
Marshal’s return, and a plea in abatement. 
The hearing occupied five days, and occurred 
in September. Some remark was excited at 
the time among membrrs of the local bar on 
account of the difficulty which the court, in 
permitiing so protracted a d scussivn, seemed 
to confess it found in a questicn usually dis- 
posed of in an hour. It is now known that 
it was the peculiar position in which Juige 
Jackson found himself placed which prompt- 
ed the careful deliberation which the ques- 
tion has received, Judge Jackson owes his 
appointment to the present administration, 
an. the annoying eport had gone out that 
the Government believed it could rely on him 
in the telephone suit. He came to the hear- 
ing with a strong conviction that tbe suit 
should not have been brought in this juris- 
dictt n, but fearing that he might have been 
in some measure led to adopt such an opinion 
by the unwarranted reports that he was 
owned by the administration and must en- 
tertain the suit, he was particularly anxious 
to hear all that counsel might have to say 
It is further stated that both Jud e Sage and 
Judge Welker entered upon the hearing with 
the impression that the case was not here 
properly. 

The opinion announced was written by 
Judze Jackson and read by Judge Sage. 
Neither Judge Jackson nor Judge Welker 
vas present, bo h having been detatned at 
other points. The opinion covered 52 clo-ely 
written legal cap pages of type writing. The 
verdict of the at'orneys who heard it was 
that it is a careful an! clearly stated review 
of the prupositions preseuted, aud that the 
reasoning is forcible. It is the impression 
that there will be nothing further heard of 
tbe case in the courts. I is stated that the 
Government is av: rse to presenting the case 
to a Massachusetts court, and, were the feel- 
ing otherwise, it would not be possible to 
now get a hearing before the presenta'ion of 
the whole group of telephone cases, which 
have recently been advanced on the docket 
of the United Sta es Supreme Court. The 
only step that can be taken with reference to 
the case which has been dismissed would be 
to go to the Supreme Court on mandamus to 
compel a hexring of the case in this jurisdic- 
tion. Counsel for the Government are said 
to have contemplated such a course in the 
event of a decision for the Bell Company, 
but as matters now stand it is not though: 
here that such proceedings will be instituted. 
The suit still stands as to the local telephone 
companies, and a plea in aba'lement as to 
them will be presented in December, It is 
thoug!'t that it can be easily maintained. 

The luw as to jurisdiciion, as disclosed by 
the opinion, is as follows: Where the facts 
uppear upon the face of the papers, a motion 
1o quash the service will reach the case for 
the purpose of determining the question of 
jurisdiction; where the facts do not so ap- 
pear. resort should be had to a plea in abate- 
ment, raising an issue which may be tried. 
In this case the motion raised the question of 
personal service, and the plea the question 
of constructive service. Under the allega- 
tions of the bill and the recitals of the 
Marshal’s returns (the service was upon the 
presidents avd vice presidents of a number 





of Ohio telephone companies) it was held 





that there was no valid service, either per 
sonal or constructive. The fact that the 


| American Bell Telephone Company owns 


the telephone instrumen's which are in use 
in Ohio, it was held, does not give that com. 
pany a business residence here. The fur- 
nishiog of means to carry on business dces 
not of itself constitute a carrying on of 
bu-iness. A State’s corporation does not 
cease to be a State and become a national 
corporation by hecoming the owner of a 
patent granted by the General Government. 
While ownership might create a partnership 
liability, service upon the loval officer might 
be good in controversies as to partnership 
affairs, but could not be held good 1n a con- 
troversy with an individual partner in another 
State. 

A dispa'ch from Washington says: Solici- 
tor General Jenks hus only read the brief 
press dispatch conc: rving the decision of the 
Circuit Court in the Government suit against 
the Bell Telephone Company, and bas noth- 
ing to say. As to what course the Govern. 
ment will now take he is unprepared to say. 

me 
Tong-Distance Telephony. 

We have received a handsome and taste 
fully gotten up pampblet, sent out with the 
comphments of the American Telephone 
aud Telegraph Company, of 15 Cortlandt 
street, New York, and 55 South Third street, 
Philadelphia In it appear the following mn- 
teresting statements concerning the long- 
distance telephone business: 





‘*Since the first announcement of the 
invention of the telephone in 1876, no'bing 
has been anticipated with more interest by 
the general public than its possibilities a: a 
far speaker and a means of quick, certsin 
and perfect communication between distant! 
poiats Inthe adaptation of the telephone 
to pu'ic uses, however, many obstacles were 
me with in attempts 10 communicite be- 
tween points upwards of fifty miles di-tant. 
On the grounded circuits then used, constant 
trouble was experienced from earth currents 
and other sources in sputtering and roaring 
sounds, while the induc ive effect: from ad- 
jacent wires made conversation difficult, and 
at times almost impossidle. Many attempts 
have been mae to establish long lines, but 
the service has generally been attended by 
so many imperfections as to make it far from 
satisfactory. 

‘The best available talent has been con- 
stantly employed in efforts to surmount 
‘hese difficultiex, and the result of their la- 
bors is shown to-day in a perfect system of 
loog distance telephony. 

‘In the preiiminary investigations, the 
most essential requirements were found to 
be: First, a more perfect conductor; second, 
an increased vol.me of telephonic curren! 
and, third, an absolute relief from extrane- 
ous causes of disturbance. 

‘* After repeated trials by the leading man- 
ufacturers of wire, a su erior conductor for 
aerial lines was found in a hard drawn cop- 
per wire, of great tensile strength and high 
conduclivity. This wire, after being submit- 
ted to the severest texts, bas proven to be the 
very best ever produced for electrical pur- 
poses, 

‘*For a number of years the leading elec- 
tricians of this coun'ry and England have 
directed their efforts towards the improve- 
ment of telephonic apparatus. It has been 
repeatedly «‘emonstrated, however, that the 
most perfect telephone receiver is the form 
of instrument now in genral use, which was 
adopted hy the inventor, Prof. Alexander 
Grabam Bell, in 1877 Nor, indeed, is it in 
the receiver that improvement has beep 
found necessary, but ra her in the transmit- 
ter which generates the elec rical impulse 
by which the telephone is 0, erated. 

‘Investigations were made in every direc 
tion, and many forms cf experimental appa- 
ratus were produced, until, as a result of 
the labors of LB) .ke, Edi-on. Berliner, Gilli. 
Jand, Hughes. Hunnings and others, the long 
disiance transmitter was perfected, and is 
now ready for use. 

‘In the solution of the problem of pre- 
venting ‘* cross-talk ” and induction between 
adjacent wires, greater difficulties were ex- 





perienced, Ou account of noisy wires, and 
the unsatisfactory effects common to the 
earlier lines, the local telephone companies 
were much discouraged; and the great ex- 
pense of further experiment limited their 
extensions. The enierprise of the Ameriean 
Bell Telephone Company, however, was 
equal to the task; and in 1884, at great ex- 
pense, a test line was built and equipped, 
extending fr'm Rost»n to New York. For 
more tban a year this line was operated in all 
po-sible ways, and in every form of connec- 
tion, until it was fully dim -nstrated that, by 
the use of two wires in metallic circuit, 
protected fiom ground connections, all in- 
ductive and disturbing influences were elim- 
inated, and a perfect telephonic circuit estab- 
lished. 

‘*Over the New York and Boston line, 
measuring vearly three hundred miles, con- 
versatiou was carried on with the greatest 
ease, and even whispers could be distinctly 
heard 

‘‘Thus the possibility of a perfect long- 
distance service was establi~hed. 

‘ The requ rements however, were most 
exacting, demanding lines superior to any 
former extensions of telegraph or telephone 
companies, cables of great size and high 
insulation. and the most expert and careful 
attention in all details of construction and 
maintenance. 

‘*The public demand for long-distance 
communication, increa-ing apace with the 
improvements detailed, re-ulted in tbe or- 
vanizat on of the American Telephone and 
Telegraph Company, whose first work has 
been the erection and equipment of a line of 
twenty-five wires extending from New York 
to Philadelphia, and now ready for public 
business. No expense has been spared in 
the construction of this live, and it stands to- 
day 'he most perfect plant of electrical con- 
ductors, of like length, in the world. Pole 
lines have been provided of sufficient size to 
carry seventy wires, and further extensions 
are to be made as rapidly as requ red. 

“The resulis attained n the operation of 
this line have been commensurate. 

** Conversation 1s carried on between the 
two cities with ‘he greatest ease, and without 
the slizhtest interruption or disturbing eff. ct. 
Indeed, it is almos impossible to realize the 
ove hundred miles of in ervening distance. 
In all kinds of wea her, winter or summer, 
the service is found the same. 

** The improved telephone apparatus is now 
offered for public use, and the telephone ex- 
change- in New York, Brooklyn and the adja- 
cent cities are now being equipped for metallic 
circuit service, in convection with the lines 
of the American Telephone and Telegraph 
Company. 

*3y means of these terminal connecting 
lines, Philadelpbia business men can, from 
their own offices, be placed in immedia e and 
direct speaking communication witb any of 
‘he subscriver- to the telephone exchanges in 
New York, and the surrounding cilies and 
villages in New York, New Jersvy and ‘ on- 
necticut, numbering in all over fifteen thou- 
sand stations. 

‘*A very heavy line is now in process of 
construction from New York to New Haven, 
Providence, Bos on and other New England 
cities. Many points in Connecticut, as far 
east as New Haven, are already in daily 
communica:ion with New York, and audi- 
t1onai connections will be made as rapidly as 
the lines can be extended. 

“An extensive system of underground 
wires is now being laid in Phil .delphia, con- 
nec'ing the business centers with the com- 
pavy’s office in that city. In many ways the 
long-distance service will be found of great 
value to all departments of business. By a 


telephone message ax much can often be uc- 
complished as by a per-onul inierview; and 
the sav-ng ot time, travel and expense will 
soo muke this service indispensable. 
**Quick and reliable communication is of 
especial value to compuni:s ana iodividuals 
having gen: ral offices in one ci y nd branch 
houses or factories in other «ities and single 
transactions by telephone will often pay for 
mon'bs or «ven years of service. The com- 
pany is now re dy to make connections, and 
tull iufo:mation as to arrangemeuts, prices, 
etc., may be obtained by ades-ing the 
American Telepnone and Telegrapy Com- 


pany. 
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Telephony in Eu ope—tnteresting Letter 
from Antwerp, 
Editors Electrical Review : 

In your telephonic news of September 25, 
one of your correspondents writes that Berlin 
is wrestling with the underground problem, 
and he goes on saying that al] elvctric over- 
head wires are universally condemned, and 
the ‘‘ practice of laying them under ground 
is becoming quite general in Europe,” This 
eagerness to bury the wires exists only in the 
imagination of your correspondent for reasons 
best known to him, and all the sayings of 
this enlightened gentleman lead me almost 
to suppose that he never crossed the great 
‘pond’ As so many preposterous state- 
ments are made about telephony in Europe. 
it may be well for once to state the true fact-, 
which areas follows: The only subterranean 
net existing in Europe is that of Paris. 
which cannot, however, properly be called 
an underground net in the American sense. 
as the Paris Company simply made use of 
the exi ting large sewers, forming a kind of 
subway; the whole arrangement is on double 
circui s. The position in Berlin is this: The 
constructions up to the present are entirely 
aerial, but the overhead routes being nearly 
all filled and rendering further extension 
rather difficult, the imperial authorities would 
now like to con inue further constructions 
under earth, if possible. There is no inten 
tion on their part to bury the whole aerial 
net, as your correspondent would fain make 
your readers believe, but merely to muke a 
trial by laying some subterranean cables for 
the German Government, although it has the 
nicest thing in the world, a_ perpetual 
monopoly and the inexhaustible purse of the 
nation at its disposal, 1s, nevertheless, not so 
wasteful with public money as to do away 
with aerial structures after American fashion. 
The Postmaster-General remarked some time 
ago the time might come when to place these 
constructions under the earth, but little by 
little, after having first found by experience 
whether the thing is practicable. Now, on 
applying tothe Berlin Muvicipality for under- 
ground permission, he met with a refusal, 
the municipality being afraid of the trouble 
which would be occasioned to the street 
traffic by the tearing off of the pavements—no 
smail consideration indeed in an animated 
city where there is already trouble enough 
with the gas, water, and sewer pipes, lying 
under earth, not to speak of the electric 
light. That muy seem a very foolish thing 
to American municipalities. many of which 
are_so anxious to see the wiresunder ground 
but with all that it may be that if they (the 
wires, of course, not the municipalities) are 
once under ground, and occasion them more 
trouble to the street traffic than was expecied. 
the municipiluies would like to have them 
in the air again. Sometimes there is no end 
of such wisdom, and then it is so easy and 
nice to make plans on other people’s money. 
See e.g. the Paris Municipality. When at 
the beginning, there were several telephone 
companies in opposition, it made a fusion 
into one single company, a cvnditio sine qua 
non for further extension of the concessions, 
and the fusion having been affected, th 
municipality now found the rates too high 
and sighed again for a ‘‘ healthful competi 
tion.” You may think of that whuteve 
you like, but it is a lesson for companies 
doing public service to look sharp, so as to be 
safe from such bauveful whims if they hav 
the slightest regard for the money of their 
shareholders. 

What is under ground in Europe, are the 
priocipal telegraph lines in Germany,and now 
also in France, but this has been done chicfly 
for strategical reasons out of the creat pull 
purse; for, as regards the working, it is a 
fact that telegraphing through these under 
ground cables cannot de done so quickly as 
through overland lines. Telephone con- 
structions, per contra, are all, assaid, overhead 
(Paris excepted) carried mostly over. the 
roofs. Nobody complains of them on the 
Continent. Since the existence of these 
nets there have been a few accidents of no 
importance, but you may say that they also 
prevented accidents, and in comparison with 
other less beneficial industries these acci- 
dents count for nothing. 





: | : . 
Now, on technical grounds, can you say | now underground nets within a short notice, 
that it would be desirable to put the nets/ then it is clear there are plenty of petty 


underground? 


Certainly not, and the ex- | autocrats in America too apt to say: 


“ Der 


perience acquired in the States until now is | bien muss” 


not of a very encouraging nature. Tele- 
phony over underground cables is sure not 
to give the same satisfactory results as over 
single airy lines; it is no use to dispute this 
fact. 

Coming to the financial aspect of the 
matter it must not be overlooked that almcst 
everywhere in Europe there has been a 
s'rong competition, and this, combined with 
many ¢ifficulties, change of instruments, 
heavy taxation, and so on, his had the re- 
sult to weaken a great manv telephone com- 
panies to such an extent as to render it very 
iifficult for them to even make both ends 
meet. 
quite different in Europe, the principal 
difference being concessions of a rather 
limited direction, and heavy taxation along 
with too low tariffs. , 


Telephony is still a very young industry; 
it has been harassed enough especially in 
Europe; now it must be nursed with care 
and allowed time to develop and grow 
stronger before it can achieve greater things, 
Rome, according to the old saying, has not 
been huil: in one day 


ANTWERP, October 26, 1886. 
* ie 





| Armorial Electric Bells and Push Button. 


In short, the position of affairs is | 


The handsome desiga shown on this page 
illustrates a push but on manufactured by 
E. 8. Greeley & Co., of this city, which will 
give all the desired practical resulis, will not 
obtrude ugly ou'lines upon the eye when 
mounted amid rich and tasteful furnishings. 
The Armorial design 1s in solid bronze metal, 
and when located loses its identity as a bell 
or push button, and becomes a handsome or 




















ARMORIAL 


Evectric DEsten. 


* : . . ! sos , ° — 
America is a richer country than Europe;! @ment, harmonizing well with artistic fit- 


the fast extension of the telephone, notwith- 
standing higher rates, is a proof of that, for 
in Europe, in spite of lower rates, the pro- 
gress is much slower. The conclusion is 
consequently—there is, generally speaking, 
1either a want nor a necessity for burying the 
wires for a long time to come; and if gov- 
ernments and municipalities would require 
he companies to go under ground—to make 
this leap in the dark—this would be almost 
tantamount to killing the whole industry, 
higher rates being impossible. Besides, the 
ublic in Europe want to have, along with 
cheap prices, first class service, as free from 
induction as possible, whereas in America 
one does not care so very much about ‘the 
other fellow in the telephone.” 

A free-born American is only too often 
inclined to laugh at the monarchicai institu- 
tions in Europe. You know, perhaps, the 
answer from a Russian who wanted a big 
bee to enter through a very small hole, when 
told that it was impossible. he said: Der 
bien muss (the bee must). This has become 
a typical phrase for autocratic officials. If. 


1ngs,and is admirably adapted for thelibrary, 
dining hall, and indeed any part of house 
or office where it is desirable to have the use 
ful blend with the ornamental. The com- 
pany also manufacture an electric bell 
mounted upon the same bronze base, and 
when mounted its appearance does not differ 
materially from the above. 

—_- 

The Telephone ¢ ase in Newark. 

The certiorari case of the Domestic Tele- 
graph and Telephone Company against 'he 
city of Newark and the Citizens’ Telephone 
Company was argued before Justices Reed 
and Magie at Trenton. The object of the 
suit is to prevent the Citizens’ Company 
from staring business in Newark. Decision 
was reserved. 


ome 

...- Speaking of a probable agreement 
between the Commercial Cable Company, 
Dr. Norvin Green is represented as saying, 
“Mr. Gould is tired of buying up highway- 
men.” Does Dr. Green remember the time 
that he dubbed Gould a highwayman for 
playing a similar game with Western Union 
through bis American Union and its fraudu- 
lent construction companies? If Dr. Green 
forgets it, we have a distinct recollection of 


however, you see American municipalities | jz, and can furnish him with mementos on 
now wanting rates of their own fashion, ' the subject—VFinancial Review. 





..-» Mr. Geo. W. La Rue. well known in 
telegraph circles and the inventor of the 
La Rue key, is secretary of the Champion 
Disinfectant Company (limited) and is said 
to be rapidly accumulating wealth through 
the great demand foi this new and remark- 
ably effeciive disinfectant and deodorizer. 
Mr La Rue’s headquarters are at 60 Barclay 
street, New York city, and all bis old elec- 
trical friends will be glad to learn of his 
prosperous condition. 


. Asa rule, the teaching of telegraphic 
students is not to be commended, in view of 
the fact that there are already more telegraph 
operators than there is remunetrative employ- 
ment for; but no reasonable person could 
object to the efforts in this line of a Reading, 
(Pa ) telezraph operatur, as related in the 
Philadelphia 7imes, especi»lly in the hght of 
his subsequent action. This young man 
was, like many of his craft, extremely bash- 
ful. He bad courted a young lady in a mild 
sort of way for a long time, but bad never 
been able to make known hi- intentions in an 
intelligible manner. During his leisure mo- 
ments he taught the young lady telegray-by, 
and recently gained her consent to stretch a 
telegraph wire between her home and his 
boarding-house. The first message that came 
to the young lady was a proposal of marriage. 
Althcugh the answer was all that any reason- 
able person could expect, yet the young man 
was so diffident that he did not venture near 
the bouse for four days. Electric communi- 
cations finally became too slow, bowever, 
and the young man went to the house in 
person. The wire and telegraph instruments 
are now for sule. If real genius is to be re- 
warded, this young man ought to be happy. 


.--» Mr. H. Kingsford, late electrician on 
board the steamship Mackay-Bennett, and 
who a short time since accepted! the position 
of engineer and electrician of the Central 
and South Ameiicaun Cable Company's 
system, has been very successful in repairing 
two of that company’s cables, one repair 
baving been effected in thirty-six hours.— 
Electiician (London), 


.... The Buffalo Electrical Society, at its 
last meeting, listened to interesting explana- 
tions of electrical terms by Mr. Wm. Finn, of 
the Western Union Telegraph Company 
The technical terms in common use were, he 
said, those of potential, electromotive force, 
resistance and current. Potential meant the 
capacity for doing work, and expressed for 
electiicity what pressure does for water, viz. : 
the ability or power to exert energy. In fact, 
the term electric pressure was coming into 
general use in electrical lish: literature. The 
term electromotive force was applied to the 
result of a difference of potential between 


the poles of a battery, in just the same man- 
ner as the term aquamo ive forre might be 
applied to the pressure exerted on a c-lumn 
of water by the difference in height between 
the ** bead of water” and the ground. Re- 
sistance was the obstruction encountered by 
the current in its passage from one potnt to 
arother Bodies whch offered much resist- 
ance such ax glass, enonite, etc , were called 
insulators; « thers which offcred comparatively 
small resisiance, such as copper and iron, 
were termed conductors. E.ch conductor 
had a spccific resistauce; that is. a resi-tance 
peculiar to it-elf The r- sistance of iron was 
about six times greater than that of copper. 
Until recently iron had been almost ex- 
clu-ively u-ed as the conduc or for telegraph 
lines; but copper wire was bcing extensively 
used now for such purposes, not only on ac- 
count of its greater conductivity, but also 
because of its inseusibility to the magnetic 
disturbances of currents flowing through 
them. and to iis low co efficient of self in- 
duction. The term current me-«nt elec- 
tricity in motion, and the direction of its 
flow was .]ways from the hizher to the lower 
potential, just as water flows invariably 
from the higher to the lower level. ‘The po- 
ten ial of a battery, its electrom:tive force, 





| 


|the resistance encountered, and the current 


developed had all properties or magnitudes 
which were capable of measurement and 
comparison with standard units, 
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Iucandeseent Lighting from Are-Light 
Circuits, 


(By Frank Ridlon, before the Massachusetts Insti- 
tute of Technology.) 





It is a trite saying that “electricity is still 
in its infancy.” Although not original, the 
remark is true. Every day we hear of new 
developments. Hearing by elecirici'y is 
familiar enough, seeing by electricity is 
possible already as a laboratory experiment, 
and it has been suggested that a further anni- 
hilation of space is possible, and that one 
will be able to eat and drink by electricity— 
all that will be necessary will be to “ call up” 
Taft's or the Vendome or Delmonico’s or 
Billy Park’s, put a silver spoon in one’s 
mouth, and have one’s bird or fish dinuer, or 
musty ale, without further trouble. 

More wi hin the region of practical work, 
however, isthe recent advance in incandescent 
lighting—an advance not merely iu degree, but 
in kind, inasmuch as it is now perfectly prac- 
ticable to operate incandescent lamps at a 
distance of ten or fifteen miles from the dy- 
namo machine. 

In the past there has been a great gul! 
fixed between arc lighting, so called, and 
incandescent lighting, the supporters ot hig!) 
and low tension, respectively, having no 
dealings with the oposite faction, knowing 
comparatively little, and caring less, about 
the respective merits of the two sys 
tems. This gulf is now bridged, and bigh 
tension and low tension may shake hand- 
across the ‘bloody chasm.” The merits of 
the 'wo methods are combined, without th 
deficiencies of either. The great advantage 
of high tension is the fact that the current 
can be conveyed a long distance with a mod- 
erate c st for conductors; the advantage of 
low tension is its freedom from danger to 
human life. 

In the new system of incandescent light 
ing trom bigh tension currents, the high ten- 
sion is used to convey the current along thi 
line to the points at which it is wanted, 
while, where it is introduced into a dwelling 
house, or store, or other place where persons 
may have access to it, it is of low tensi n. 

Now it is probably not necessary for me to 
explain to you how the ordinary a cand in- 
candescent circuits are run. In the first, 
you will remember, the lights are strung 
along, one after another, like birds sitting on 
a rail, while incandescent lemps are inter- 
posed between two main conductors, like the 
rungs of a ladder. In the new system we 
have a combination of the two—what is 
known as muliiple series. This »rrangemen! 
resembles a num er of ladders in series, or 
one fo lowing the other—the current! passing 
along the line until it reaches one side of th« 
ladder, then across the rungs of the ladder. 
or the incandescent lamps. to the other sid 
piece of the ladder, and then onto the lin 
uotil it meets another ladder or set of lamps. 
and so on until the other side of the dynamo 
machine to that from whence it started i 
reached. It will thus be seen that the total 
current generated by the machine, whether 
8, 10. 12 or 20 amperes, will pa-s !hrough these 
rungs of the ladder, or lamps, which mu |, 
therefore, be of sufficient number and capac 
ity to carry that current. The usual numbe 
of 16-candle-power lamps bitherto has 
been from seven to nine. For the sake 
of illustration and simplicity, let us assume 
a 10 ampere current and 10 lamps in each 
mvltiple, each requiring cne ampere of cr 
rent, and, say, 50 volts of electromotive 
force. Now, as long as these ten lamps are 
perfect, each will carry its due proportion of 
current, and all will go well. But—there is 
usually.a ‘‘bu ” to all things—suppoxe one 
of these lamps to break, either from accident 
or old age, what follows? That lamp, of 
course, being unable to carry its proper 
queta of current, the remaining lamps have 
to carry it, if itis not elsewhere provided for; 
and the means of conveniently and safely 
providing for it is just what all the endeav- 
ors of inventors and others who in the past 
have attacked this problem, have been directed 
towards devising. And this brings me to the 
main point of my subject. Con-ider what 


the result of leaving such a multiple unpro- 
tected would be. When the first lamp gave 
out, the remaining ones would still have to. 
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carry the same current as the whole of them 
had previously taken, with the result that 
those lamps would have to carry more than 
they could safely stand. Another lamp 
would soon give way under the strain, and 
the remaining ones would still have to 
carry the whole current. Lamp after lamp 
would go, until the last survivor had col- 
lapsed, and then the line would be opened, and 
the sudden opening of a line carrying some 
ten amperes at a pressure of from 1.000 to 
3,000 volts generally gives rise to trouble. It 
is therefore, from a practical and economical 
point of view, absolutely necessary that 
some method of protection should be em- 
ployed. Now, what isit to be? 

Various different devices have been em 
vloyed. The Thomson-Houston Company 
have used a ‘‘ distributing box ” which me 
with a certain amount of success, but has 
gradually fallen into disuse. It is said that 
this Thomson-Houston device involves an 
unnecessury and extensive system of wiring, 
which is a serious drawback both in the 
matter of expense and in the complication of 
the installation. Mr. Brush has also in- 
troduced a multiple series cut-out, which 
is certainly extremely simple—in fact, too 
simple; for, in this arrangemeut. as well as 
in the case of the Thomson-Houston device. 
at times a complete extinction of all the 
incandescent lights is liable to occur—a result 
which cannot be admitted in practice. 

There has also been extensively advertised 
a device known as the Brown converter, 
which depends for its successful operation 
on the satisfactory working of mercury 
contacts; mercury contac's for this purpose 
have long since been abandoned for commer- 
cial work, though interesting as a laboratory 
exhibition. 

The principal merit, as before indicated, 
of the high tension system is the low cost of 
conductors; the main advantage of the low 
tension being its flexibility, its safety and its 
suitability for domestic and store and office 
illumination. 

The nearest approach to perfection in the 
line of low tension distribution at long dis- 
tances, with which I am acquainted, is that 
recently introduced by a company, which 
we may really consider a Boston company, 
"he Sun Electric Company, of Woburn, Mass 

By means of the system devised by Mr 
Slattery, the electrician of that company, 
meandescent lamps of almost any candle 
power can be operated from the ordinary are 
‘ight cireuits which now cover Boston with 
a network of wires. This company has 
shown that the matter has been brought 
beyond the stage of exp-riment, inssmuch as 
‘he Brush Electrie Lighting Company, of 
Boston, alone, have by means of this com. 
nany’s system and apparatus been enabled 
within the past two or three months to 
supply considerably over 1,000 incandescent 
lumps to their customers, and these are to-day 
in actual and successful operation in this 
city. Fifteen hundred lamps are in opera 
tion in Rochester, N. Y., on the ordinary 
are light circuits—several hundred in Ports- 
mouth, N. H.—others in New Haven and 
Briigeport, Coun , and in many other places, 
and their number 1s increasing daily. 

The practical working of the system is, 
therefore, beyond dispute. It has been said 
by some one that every new invention has to 
puss through three stazes—first, it is said the 
thing is impossible to be done—second, 
“You have not done it;” and third, ‘‘ Oh! 
it is simple enougb, anyone could do it, and 
in fact it had been done before.” Well, at 
any rate, this new system has passed the first 
two stages. 

Now, gentlemen, in the sketch which I am 
endeavoring to give you of this system, you 
must pardon me if I am a little too tecbnical 
for those of you who are not professional 
electricians, and, perhaps, not technical 
enough for those of you who are’ I trust to 
be able, however, tu make myself intellizible 
and to give you at any rate a general idea of 
what is done. 

To explain the system and circuits fully i» 
a p»per like the present would beimp ssible, 
and necessitate a number of diagrams; the 





results, h»wever, I can put before you. The 
mechanical part consists of a “ distributing ” 





or more properly speaking a “ protecting ” 
box interposed in the arc light circuit just as 
an arc lamp is, and from which are led the 
wires supplying the incandescent circuit and 
lamps or motors. This box contains two or 
more solenoids or regulating electro-magnets 
controlling a series of contacts connected 
with resistances which are individually 
switched into circuit on the extinction of a 
lamp. 

The circuits are usually arranged to oper- 
ate 45 to 59 volt lamps, taking about an 
ampere of current each, and thus allowing 
of from one to eighteen lamps, there being 
when more than nine Jamps are in operation 
at normal incandescence 90 volts in the cir- 
cuit of incandescent lamps. In the ordinary 
box the circuit has to be switched over by 
the consumer from ‘5 to 90 volts, when hr 
requires more lamps than nine. If, however. 
the circuit be at 45 volts and nine lamps are 
in circuit, switching a tenth lamp in will du 
no harm. but the ‘current of the machine 
being constant the lamps will not bave suffi- 
cient current supplied to them, and will con- 
sequently become dim, thus indicating to the 
consumer that he should turn on his 99 volt 
circuit, to do which he has simply to turn a 
key or handle projecting from the box, 
which is kept closed and locked to prevent 
meddling with it. When the tenth lamp 
(any lamp in the circnit may be the tenth) is 
turned out again the box will automatically 
switch the circuit back to 45 volts, thus 
saving energy and cutting out the resistances 
theretofore protecting that part of the circuit. 

The whole of the lamps in the group of 
incandescents may be turned out without 
injury to the protector or the general circuit, 
though it would not he economical to do <o ; 
when it is desired to turn ont all the lights, 
for the night or otherwise, the box is cut out 
of the circnit, and the current passes by. 
When it is wished to use large lamps ¢ e¢., 65 
or 70 candle-power on a box, they are con- 
nected to the two outsi'e wires of the three 
(No. 12) main lines leading from the box, 
which is then turned to 90 volts. 

By a slight alteration of the disposition of 
the circuit, 8 or 10 candle-power, or smaller 
lamps, can also be operated from the box, 
thus permitting of the conjoint and simultan- 
eous employment of almost any combination 
of lamps. 

The operation of the box when lamps are 
turned off is simple. The two solenoids or 
coils on the right and left of the box are so 
adjusted that when all the lamps are in 
omeration, the spindle in continuation the 
armature will rest lightly on the top con- 
tact or spring, the circuit of resistances 
being then open. If, now, a lamp be turned 
off or break, more current will be shunted 
through the solenoid of that side, and the 
armature be further attracted within the core 
and cause the top contact to touch one be- 
neath it, thus closing a circuit through one re- 
-istance, taking up the current of the broken 
‘amp «nd preserving the balance of the circuit. 
If another lamp be turned off the armature 
will be still more strongly attrac'ed and d:- 
press the first and second strips so as to make 
contact with the third, thereby switching in a 
seennd resistance equivalent to a lamp, and 
so on, until all the lamps are put out of cir- 
cuit and all the resistances thrown in. 

An arrangement or disposition of circuits 
and means of protection such as this system 
offers is new in practice, there haviog heen 
experienced in all the attempts hitherto made 
to operate lamps on this principle some 
difficulty or other which bas prevented their 
commercial adoption and use. It 1s clear 
that the time has now arrived when some 
system of this kind must be adopted for 
localities not densely populated enough for 
the simple multiple circuit, and where the 
are light is unsuitable. This system will 
enable miles of are light wire now unpro- 
ductive to be made a source of revenue. It 
will be remembered that in this system the 
introduction of additional lamps does not 
mean additional weight of conductors ; all 
that is necessary in such case being an in- 
crease in the electric motor force of the 
circuit The drop of the potential, moreover, 
is small and constant, as in an arc light cir- 
cuit. 








It bas been said that high tension circuits 
are dangerous. This is only the case where 
the line is broken by some means and the 
circuit thereby opened, or in the event of a 
ground frequently due to carelessly disposed 
outside main line. In this system the cir- 
cuit is never opened, but is always contin- 
uous ; there never being in any multiple 
more than the pressure necessary to operate 
the lamps, usually not over 50 volts, which 
is of course harmless. On this question of 
safety, the following remarks of Prof. Geo. 
Forbes are interesting : 

‘‘Now a great deal has been tulked about 
the danger of introducing high pressure in 
electric distributiou. I think that I shall 
find general agreement among competent 
people when I say that a great deal of what 
has been talked in this way is pure nonseuse, 
and that high pressures are not in ‘he least 
more dangerous than our present systems of 
illumination; that if we have to bring high 
pressure of electricity through a district, 
those pressures are confined to the wires, and 
it is only in the case where there is disgrace- 
ful negligence of duty, and a disgraceful 
leakage towards the earth in some part of 
the system, that it is possible for anybody to 
receive a dangerous shock from the wires of 
suchasystem. The wires which conduct the 
electricity into a house of any of these bigh 
potential schemes can never have a greater 
difference of pressure between them than 
what is required for the lamp; that is, in 
the present state of affairs, something like 
100 volts. We will say that is the highest 
pressure there can exist between the two 
wires, and it seems almost incredible that 
there should ever be allowed to be a leak in 
the system so great that when a_ person 
touches one of the wires he should have a 
high current flowing through his person 
which would be dangerous. If we are to 
abolish the idea of using high potentials 
simply because of this vague notion that 
some time a shock might be experienced, we 
might as well abolish the whole system of 
gas lighting, because ‘t is possible that people 
can 20 into rooms where there is a leakage 
of gas with a lighted candle. The danger 
from gas is infinitely greater than that which 
can ever come from high potential elec.ricity, 
and the difficulty of detecting a leakage 
of gas is likewise infinitely greater than 
the difficulty of detecting a leakage or 
electricity. A properly organized system of 
distribution of eiectricity at high potential 
would render a severe shock to any person 
absolutely impossible, and that is the point 
which needs to be dwelt on very stronyly at 
present, because so much has beca talked 
about the dangers of high potentials.” 
(Cantor Lectures, Society of Arts, Feb. 16, 
1885). 

When the connections to the box are made 
the circuit is always closed either through 
the lamps or the resistances, and to open the 
line it would be necessary for a person de- 
liberately to set to work to do it. 

Another advantage of this system is that 
in case of an accidental short circuit occur- 
ring in the incandescent group, there is less 
liability to injury by fire than in the simple 
multiple system, as, instead of an enormous 
current of perhaps 200 or 300 amperes rush- 
ing to the spot producing a corresponding 
effect in heat, there can here only be some 10 
amperes or so, according to the current of the 
machine employed 

In cases where it is desired to provide an 
‘all night” circuit of say two 16 candle. 
power lamps, this can be done without any 
waste of energy in the circuit. 

Another advantage of this system is that, 
in cases where it is desired for any reason to 
modify or vary the intensity of the light of 
the lamps, by a simple switching device the 
lights can be toned to any degree required, 
and, unlike other systems, in the event of a 
reduction of illumination there is a corres- 
ponding reduction in the energy consumed. 
This is especially app):cable to theatrical 
purposes, and has been practically tested in 
that connection, and is now in actual work- 
ing operation with the most satisfactory re- 
sults. 

In addition to the ordinary 9 to 18 lamp 
box with three multiple wires, protecting 
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boxes with a larger number of incandescent 
multiples, according to the lights required 
and the exigencies of each particular case, 
are used. 

Now, gentlemen, I am not doing any free 
advertising for the Sun Electric Company. 
They do not need it. I simply have presented 
their system more fully because in my opin- 
ion it is the only system which, to use a com- 
mon expression, ‘‘ fills the bill.” 

Having now touched upon those high 
tension incandescent systems which call for 
special notice, I will be told that the same 
fundamental objection prevails in all alike, 
namely, the use of equivalent resistances to 
the lamps and the introduction of those re- 
sistances into the circuit aslamps are switched 
out or burned out, thereby involving a great 
waste of energy. 

Yes, I grant this is a great objection, how- 
ever much we may try to modify it, even 
though we have the advantage of long dis- 
tance transmission. But who is bold enough 
to say how long such a state of things is 
going to exist? No doubt at all about the 
fact that the ideal high tension incandescent 
system is that which will require no resist- 
ances, as in the case of low tension incandes- 
cent distribution, and that, as in the latter 
case, lamps will be turned off and on at will 
without introducing any resistance in the 
circuit to take the place of the switched out 
or burned out lamps. Such a high tension 
incandescent system, however, has always 
been considered as belonging to the category 
of the “philosopher's stone” and as being 
too good to be true ; but how many of those 
supposed to be too good things have proved 
true; how many apparently insuperable 
difficulties have been overcome and unsolv- 
able problems have yielded their tardy solu- 
tion before persistent and ingenious applica- 
tion. May we not therefore reasonably look 
forward in happy anticipation of the time 
when the ideal high tension incandescent 
system shall be known and used in every 
town and district throughout the country, 
dispensing its incalculable benefits wherever 
civilization finds an entrance, illuminating 
our homes with the purest and sweetest rays 
that nature has given to man for man’s 
utility ? 

— e—pe  —— 
Incandescent Lighting in Private 
Residences, 

The palace dwelling of Mr. Villard, in 
New York city, was recently purchased by 
Whitelaw Reid, editor of the N. Y. Tribune, 
who at once placed an order with the Edison 
Company to have it fitted up with a com- 
plete incandescent plant. Communication 
between Mr. Reid’s residence and the resi- 
dence of Mr. D. O. Mills, at 634 Fifth ave- 
nue, was made by means of the underground 
Edison tube extending through Fiftieth 
street. The dynamo and power were placed 
in Mr. Reid’s residence, and consist of two 
dynamos of 250 lamps each and a 40 horse- 
power engine. This building was wired for 
500 lamps and the Mills residence for 300, 
the fixtures, made by Bergman & Co., being 
particularly unique and elegant. They are 
not what is known as “combination” fix- 
tures, but are exclusively for the electric 
light—an indication of the faith the con- 
sumer has in the reliability of the work of 
this company. 

The entire installation was completed and 
running in eight days after the order was 
given. 

a een 
Washington Electric Lighting Company. 


At a meeting of the stockholders of the 
United States Electric Lighting Company, 
of Washington, D. C., it was decided to 
establish a station at Thirteenth-and-a-half 
and B street. A substantial structure will 
be built, thoroughly yg he with steam 
and electric machinery of sufficient capacity 
to furnish from 1,200 to 1,500 arc and incan- 
descent lights. The annual receipts were 
$49,456, and the expenditures $28,815. The 
election of a board of directors resulted in the 
selection of Samuel Norment, Matthew G. 
Emery, John A. Ruff, Frank B. Conger, 
William Dickson, Clarence F. Norment, 
Seymour W. Tulloch, and A. M. Renshaw. 
The officers were re-elected. 

Twenty-five thousand dollars of the first 
mortgage bonds of the company were offered 
to the stockholders, and were disposed of to 
Mr. W. E. Clark. 


Apparatus for Use in Institutions of 
Learning. 

The interesting phenomenon of the depo- 
sition of dust and smoke by electric action 
may readily be produced and observed by 
the apparatus illustrated herewith. It con- 
sists of a bell jar, through the top of which 
is fixed a brass rod carrying a brass ball at its 
upper extremity and terminating in a point 
within the jar. Opposite to this is placed 
another rod, which passes out through the 
base of the apparatus. Each of these rods is 
intended to be placed in metallic connection 
with an electrode of a Wimshurst electrical 
machine. The bell jar is mounted on three 
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supports, and beneath the base is a cylindri- 
cal box in metal, in which the fume can be 
produced. Smouldering brown paper is 
placed in this metal box, and when the smoke 
has completely filled the jar the machine is 
started, and the smoke, which at first appears 
to be greatly agitated, is observed to be 
quietly vanishing, leaving the jar perfectly 
empty. Educational institutions will find 
this apparatus worthy a place in their experi- 
mental departments. The Western Electri- 
cal Works of Bristol Eng., are the manufact- 
urers. 





— At Vassar, Mich., it is contemplated 
lighting the streets by electricity. 


— St. Clair, Mich., is soon to have elec- 
tric light furnished by the Mineral Springs 
Company. 


— The Pyle Electric Company, at 
Akron, O., has been incorporated with a 
capital stock of $200,000. 


— The Dayton, O., Edison Light and 
Conduit company has been incorporated with 
a capital stcok of $100,000 by H. H. Hoff- 
mann, H. Worthington, A. Stuart, George W. 
Greene and C. C. Hobert. It proposes toin- 
stall a 2,000 light plant and will be ready to 
furnish light by December 25. 


—— The Mather Electric Light Company 
have placed a plant of 150 incandescent 
lamps in the carpet factory of W. J. Sloane 
(Oldham mills), Haledon, N. J. The plant 
is giving such excellent satisfaction that the 
proprietor is arranging to have it enlarged. 


—— ome 
Electrification of Ice. 


Having shown experimentally that the 
friction of ice and water results in the posi- 
tive electrification of ice, and consequent 
negative electrification of water, Herr L. 
Solenhe considers it possible that the friction 
of cumulus and cirrus clouds may be suffi- 
cient to account for thunder-storms. 




















Fic. 2—INTEROHANGEABLE ELEctrIc Ligut AND GAs SHADES. 


New Designs in Globes. 


The Phenix Glass Works, of New York, 
are putting out some very artistic work in the 
line of incandescent shades and arc light 
globes. In their new ‘‘snow flake” style 
they have a number of unique designs, rep- 
resenting hats, bonnets, etc., for use with in- 
candescen' lamps. Illustrations of their 
latest work are given on this page. In arc 





light globes the company is particularly 
p otk with the increasing demand the ex- 
cellence of its goods have brought and are 
turning out vast quantities, supplying elec- 
tric light companies in all parts of the 
country. 





The Siemens Dynamo, 


We hear on very good authority that the 
new dynamos which Messrs. Siemens Bros. 
are supplying for the new Agricultural Hall 
at Kensington, will create some sensation 
amongst manufacturers. Up to the present 
the articles supplied by this firm have not 
been noted for low prices, but now we under- 
stand machines have been produced, which for 
workmanship, output and low cost will prove 
serious rivals to all others in the market.— 
London Electrical Review. 
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—— At Santa Barbara, Cal., a company 
representing a capital stock of $50,000, has 
just been formed to furnish an electric licht 
for lighting the streets and buildings. 

—— The Orange, N. J., council, after six 
months of agitation, has awarded the con- 
tract for lighting the city with gas and fifteen 
electric lights to the Citizens’ Gas Company, 
of Orange. 

—— At Wilmington, Del., the Arnoux 
Electric Light Company display an electric 
light fromthe top of their smoke-stack. The 
station is a new one, and the light conspicu- 
ous. 

— The Hudson, N. Y., Electric Ligh 
Company has been organized. The in 
corporators and trustees are: H. Herman 
Westinghouse, William L. Church and Chas. 
H. Wiemer. all of New York. 


—— The Edison Machine Works, Sche- 
nectady, N. Y., are gradually removing 
their machinery from Goerick street, New 
York City. They have recently set the 
second boiler with the Jarvis patent boiler 
setting, and will use the Sheffield grate bars. 


— Henry C. Davis, who has made a 
wide and favorable reputation as the success- 
ful general manager of the Sawyer-Man 
Electric Company, bas become the president 
of that company. Mr. Davis will make it 
interesting for the other incandescent elec 
tric lighting companies.— Progressive Age. 

—— The Austrian-American cored carbon, 
manufactured by the Forest City carbon 
works, is in great demand, we are informed, 
among electric lighting companies. The 
works at Cleveland are unable to keep up 
with the orders that are coming in—which 
not only speaks well for the carbon in ques- 
tion, but shows a healthy activity in electric 
lighting generally. 

—— The United States Illuminating Com- 
pany, of this city, are placing in the 
New York Post-office about a thousand m- 
candescent lamps. The corridors and public 
places in the building will now be thoroughly 
lighted by this desirable light, which will 
be so decided an improvement that the 
Government authorities will wonder why 
they didn’t have it done long before. 

— The Philadelphia branch of the 
Schuyler Electric Light Company, of which 
Stephen Holbrooke is manager, has been 
doing alively business. The Millville, N. J., 
Schuyler Electric Light Company, of which 
Mr. Holbrooke is president, is running 50 
arc lights and is reported to be on a dividend 
paying basin. New plants have been con- 
tracted for by the Mason Fruit Jar Com- 
pany, of Bridesburg, Pa., Messrs. Croft & 
Allen, Philadelphia, and a 75 light plant to 
the Belvidere, N. J., Gas and Electric Light 
Company. 

— On the evening of the 13th inst. 
Westinghouse, Church, Kerr & Co. held at 
their New York office a general convention 
of their own salesmen and outside superin- 
tendents, together with experts not con- 
nected with the concern, to discuss and settle 
upon standards to be adopted by them in 
their average boiler practice. Among the 
invited guests were Mr. R. K. McMurray, 
Chief Inspector of the Hartford Boiler In- 
surance Company ; Geo. E. Barrus, Boston ; 
Geo. F. Barnum, of the Bigelow Company, 
New Haven; and M. R. Muckle, Jr., of 
Philadelphia. A lengthy and interesting dis- 
cussion brought out the practical points of 
boiler construction, proportion, setting and 
operation, and enabled the firm to bring 
down its instructions to its engineers and 
salesmen to a uniform basis. The appro- 
priate hospitalities of the occasion were in 
the meantime not forgotten. The firm have 
in view a monthly series of conferences on 
engineering subjects, the bearing of which 
will be of a commercially practical nature. 
This plan will result in great good to the 
concern and its clients. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpinG Nov. 
9, 1886 





352,119 Telephone transmitter; Wm. H. Collins, 
Chicago, Il. 

352,122 Wire stretcher; Henry L. 
Nathan B. Helm, Harvard, II. 

352,124. Submarine torpedo boat; 
Goubet, Paris, France. 

352,154 Electrical door-opener; David Rousseau, 
New York, N. Y. 

352,167 System of motors for electric railway 
brakes; Charles J. Van Depoele, Chicago, Il. 

352,176 Telephone transmitter ; James W. Bonta, 
Philadelphia, Pa. 

352,177 Telephone transmitter; James W. Bonta, 
Philadelphia, Pa. 

352,178 Telephone transmitter ; James W. Bonta, 
Philadelphia, Pa, 

352,179 Telephone transmitter; James W. Bonta, 
Philadelphia, Pa. 

352,203 Electric safety attachment for steam 
boilers; Robert Reichling, Bernburg, Prussia, Ger- 
many. 

352,234 Electro-magnetic and magneto-electric 
machine; Rudolf Eickemeyer, Yonkers, N. 

352,265 Electrical railway; Elias E. Ries, Balti- 
more, Md., assignor, by direct and mesne ‘assign- 
ments, to Edward O. Punchard, Boston, Mass. 

352,317 ‘Telegraph sounder; ‘Charles D. Haskins, 
Brooklyn. N. Y., assignor to the Western Electric 
Company, Chicago, I)1. 

352,320 Secondary electric clock ; John F. Hedge, 
Jr., Providence, R. 1L., assignor to the Synchronous 
Time Compauy, Boston, Mass. 

352,324 Galvanic battery; John W. 

Pullman, Ill. 

352,312 Protector for electric wires and instru- 
ments; George W. Mingle and William T. Brown, 
Philadelphia, Pa., assignors to said William T. 
Brown. 


Ferris and 


Claude D. 


Hoffman, 


352,368 Gas engine speeder; Charles E. Skinner, 
Yonke rs, N. 
352,435 Printing telegraph system ; John C. Wil- 


son, Boston, Mass. 

352,486 Electric insulator; 
Wellesley Hills, Mass. 

352,437 Electric insulator; 
Wellesley Hills, Mass. 

352,442 Thermostat; George F. Bulen, New York, 
N. Y., assignor to the Automatic Fire Alarm and 
Extinguisher Company, same place. 

352,445 Composition for the manufacture of 
blocks for containing electric wires or cables; 
James W. Butler, Humber road, Blackheath, county 
of yo England. 

Electric bell and aiarm; Adam Lungen, 
Ne Ww York. N. Y. 
852,473 Electric gas- -lighter; Adam Lungen, New 


Henry D. Winton, 


Henry D. Winton, 


Adam Lungen, New 





Electric device; ‘ 
Y 


York, N. Y. 

352,486 Galvanic battery; William P. Patterson, 
Chicago, ILL, assignor to the Western Electric Com- 
pany, same place. 

352,504 Apparatus for moulding perforated blocks 
for containing electric wires; James W.. Butler, 
Humber road, Blackheath, county of Kent, Eng- 
land, 








Business wanted for a two-story factory, 7535, 
well lighted, engine, gas, etc. ; built to encourage 
some industry in the village of Mattapoisett, Ply- 
mouth Co., Mass. Apply to P. M 





FOR SALE CHEAP. 

One 12 Light Brush Dynamo & Lamps. 
One 6 Light Brush Dynamo & Lamps. 
W.N. GRAY, 

Carlisle Building, Cincinnati, Ohio. 


WANTE 





A PRACTICAL MACHINIST, who 
has had experience in making and 
repairing electrical instruments: formance posi- 
tion; good salary; Address : The Cleveland Electri- 
cal Manufacturing Co, 832 Sheriff St., Cleveland, 0. 


NEW YORK & WASHINCTON 
ELECTRICAL PATENTS. 


eT ee & FOWLER. 

A. C. FOWLER, C. E., Attorney at Law, EXAMI- 
VER IN U.S. PENT OFFICE, 1880 to 1886, KLEC- 
PRICAL DIVISION. Office, Temple Court (Beek- 
man and Nassau Streets, New York City. 

CHAS. D. FOWLER, Counselor at Law. Office, 
Vacific Building (622-4 F Street, half block east 
Patent Office), Washington, D. C. 

Tavestigations and Correspondence in FRENCH and GERMAN. 








DWARD P. THOMPSON, Solicitor of Electrical 
Patents, and Electrical Expert (two yearsMan- 
ager—successor to N. 8S. Keith—of the Pat. Agency of 
the Electrical World and Associate Editor), who per- 
sonally prepared and prosecuted, while Manager, 
every case in caveats, patents, trade marks, etc. 
submitted to the Agency, has established, as sole 
proprietor, manager and attorney, a patent office. 
No risks. Deposits to be held by the Madison 
Square Bank, New York, till the client is satisfied 
with the work; otherwise refunded. From the 
Agency’s circular, distributed just befor’ my de- 
parture: “We could fill pages of simi ar unso- 
licited compliments. We might add tnat since 
these letters were received we have done additional 
patent business for nearly all the above, and that 
to our knowledge we have never lost a client.” 
Write for personal testimonials and instructions, to 
E. P. THOMPSON, Temple Court, Beekman st., N. Y. 


ANTED: stein bs 


Light Dy- 





namo, 20 or more 
Amperes, “Sdn Gapzh. 


Address, with all particulars, and best figures, 
C. B. Shedd, 85 Washington St., Chicago, Til, 





sx mex Detroit Electrical Works 


ELECTRIC SUPPLIES, 


Handsomely Bound and Finished in Cloth, Con- 
INCLUDING 


taining 500 pages devoted to the 

INTERESTS OF ELECTRIC LIGHTING. 
A Complete List of All and a Report of 

Medical Batteries, Skeleton and Box Bells, 

ouse Annunciators, Fire larm 

ins, and Brackets, 


Each Electric Light Co. in North America. 
INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


—PRICE, $2.00— 
GENERAL OFFICES and FACTORY: 


Published by the 
DETROIT, MICHIGAN, 


STAR IRON TOWER CoO., 
South Western Electrical Supply Company, 


Fort Wayne, iInd., U.S. A. 
1304 ST. LOUIS AVE., “STATION A.,” 


THE CURT BATTERY. 
Actually the cleanest, most durable and practical, thereby the 

EZANSAS CITY, MIssouenRnyi, 
DEALERS IN 


most coonomicalent eRertive cell in the market. For experi 
enting, for medical purposes, Ley the itt 

ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. 

CARBONS AND OTL A SPECIALTY, 


HAW:&:GEAR 


ADDRESS FOR OIROULARs, 
MANUFACTURERS OF 


Burglar Alarms, 
oxes, - 








CURT W. MEYER, 357 Fourth Ave. New York. 


PAINE * LADD, 


HALBERT E, PAINE, 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WABSBSHIN GTon. D. Cc. 





GLOBES, 








BOWSHER’S TELL SPEED INDICATOR. 


——— adapted to Electric L ight Machinery. Is abso- 
lutely reliable. Connects to machinery 
with ‘small belt. Besides continually 





3) Showing speed on dial, it alarms when 
@ speed runs “too fast” or “too slow.” 
Dial, 12 inches diameter. Weight, !v lbs. 
My All orders must give the exact size and ; 
average speed of shaft to be connecte ee ee ae 
with. N. P. BOWSHER, Special Tools and Dies. Model and Experimental Work a specialty. 





: 4 Pr, f end, Ind. | —————— 
Rete Tiare: Sewts Sees, Ses Nos. 53 and 55 North Seventh Street, F»iladelphia. 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Reawer County, Penn.) 














Fig.255 
——MANUFACTURERS OF 





A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 

















Leclanche, 


The Standard Open-Circult Batteries of the World, 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which. bear this 
LABEL and the Trade-Mark, GONDA. 


20 NOT BE IMPOSED UPON BY IMITATIONS, 


Tt dealera have not the Genuine Battery, 
send direct to ua for Price-List. 


THE LECLANCHE BATTERY (CO. 


149 West Eighteenth Street, New York, 
za 


Filectrical + 


The Porous Cell also bears Label 
MANUFACTURERS OF 


Works, 
TELEGRAPH AND TELEPHONE APPARATUS,:= 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST’S® MAGNETO BELLS, 


‘PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
t=" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 3 
Cincinnati, Ohio, U. 8S. A. 











GENUINE DISQUE CELL, COMPLETE, 
GORDA (FORMERLY PRISM) CELL, COMPLETE, a abel 














tandard .. 
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SUN ELECTRIC COMPANY, 


WwoBbuwvToI Rn, MASS. 
MANUFACTURERS OF THE 


BEST plied i. 


ON ARC LIGHT CIRCUITS, 


Posse:sing a Flexibility Equal to 
Low Tens'‘on Distribution. 








The Mather Dynamo-Electric Machines 
ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 


SATISFACTION GUARANTEED. 














Manufactured by 


? The Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 
HARTFORD, CONN. 
w@sEND FOR CIRCULAR. 


THE UNION FIRE ALARM CO, 


145 Broadway, New York, 
ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 
Fire Alarm System 
EVER DEVISED. 


PARTICULARLY ADAPTED to SMALL CITIES and TOWNS, 


———Correspondence solicited and Estimates furnished. 

















FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SW.iItCcHeEes, 


AND OTHER ELECTRIC LIGHT SUPPLIES, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 








Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND, 0. 








TO ELECTRIC LICHT AND POWER Sees AND 
DEALERS IN SMALL POWER MACH 

An electric motor which can be placed directly upon ra om c™ circuit, 
which wi!: do ite work reliably and economically, and can be had at « low 
enough cost, is a thing which the electric lighting companies and manu- 
facturing interests of this country og long en mamyy for. The gd 
attempts that have heretofore n le to d motor 
this purpose have only resulted in maachines s which were open to several fatal 


objections. 
The character and capacity of the “C&C” Westete ee, are as fol- 
al Weight, 12 Ibs. ; size, 71- by5 by 8 faohes; eat cape p to 1-8 of a 
ng tot t supplied Soy capacity. 18 aeupeees: 
peed trom & 500 to 2,000 turns per minute, 
—— for running average sewing machine, : 000 pa ay oor minute; clectee- 
motive force required, from 3 to 10 ro according to power; for ayocage 
a, 8 vole, 

vol 




















nN 





A 











sewing machines about 5 volts; counter electromotive force 
motor rurning & turns per per minute, witb a amperes - 


efficiency, 60 to 75 br ot 

field being 1n series, 1-7 no sparking at commu’ ator, the armature smpoans 
a continuous winding; pT, brushes are arranged so that the arma- 
ture can be turned in either direction withont injury of any kind ; commutator 
does not wear out, and, with brushes, is entirely inclosed and eP 


tected. Soteme 








are also —— pr by 

y circuits. Our two veel bette Mery wi give power for 
_ the average yo of farsily sewing during hree weeks. Price of 
Are Light Motor, with shunt, $20; without st Wad orn: Incandescent 
Motor. $20; Domestic A waretug (Motor ), $25.’ Discounts for 
and ch —* 


The “C & P ELECTRIC MOTOR CO, No. 2 Wall Street. New York. 











Lvandeten igang 





THE _— ELECTRIC 0 


HARTFORD, CONN. 





B; G. CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres’t. 
P, H. WOODWABD, Sec. and Treas. N, T. PULSIFER, Gen’l Manager. 
THOMAS FRAY, Jr., Gen’l Supt. 


SOLE MANUFACTURERS 
UNDER ALL THE PATENTS OF RicHARD H. MATHER FOR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


Aso, Soe MANUFACTURERS UNDER ALL THE PATENTS OF 
Cartes G. PERKINS FOR 


Incandescent Lamps and Appliances for Incandescent Livhting 


EXECUTIVE OFFICE, HARTFORD, CONN. 


New York Office, 145 Broadway. Cincinnati Office, Carlisle Building, 


Chicago Office, 117& 119 Lake St. Atlanta Office, 16 Nth Broad St. 


TRADE 








EUGENE F. PHILLIPS, 


PRESIDENT. 


W. H. SAWYER, 


ec’Y AND 
ELECTRICIAN, 





PROVIDENCE, R.I. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


HARRY HALL, Agent. 
ELECTRIC WINDOW TAPPERS,@ “""sxecsasouswncs 
ELECTRIC MOVING FIGURES, ra.ttom.tirc.unmane, 


Particulars on Application. 


INVENTORS OF ELECTRICAL NOVELTIES AND SPECIALTIES WILL 
PLEASE COMMUNICATE WITH US. 


THE EMPIRE CITY ELECTRIC CO., 779 Broadway, New York. 
THE 


Americal Dell Telephone Compaly 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 





auences thereof and liable to suit therefor. 
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THE NATIONAL CARBON CO. 


CLEVELAND, OHIO. 





MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T H E— 


SOLAR CARBON & MEG. CO. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 


life. Selling Agents: 
S. B. RICHARDS, Manager, 
General Eastern Office, 
VITRITE & LUMINOID (10., 55 S. 3d St., Philladelphia. 





14 Dey St., New York. 





A PERFECT ELectTric LICHT CLOBE. 





THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 


BOSTON, MASS., 
U.S.A., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





ELECTRIC-LIGHT GLOBES 


FOR PRICE-LIST. 





SEND 





-THE 


LITTLE-Mc DONALD ¢UT-OUT. 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY CO. 


Manufacturers of and Dealers in 


RLECTRICAL JNSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 




















We Manufacture the Celebrated Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 





THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 Dey Street, New York. 





THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY ces cat NEW YORK. 


SOLE GRANTEES OF THE ra OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
Y OF NEW YORK AND VICINITY. 

Five years’ practical saute a the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 

New York Post Office, 
Washington Building, 
Mortimer Building, 


Press Club, 
Delmonico’s, 
Hotel peste, 


St. Denis Hotel, 
Bechtel’s Brewery, Staten Island, 
Brooklyn 


Union Ferry Co., Copeman & Muller, Turtle Bay Lotus Clu 
Pennsylvania R. R. Ferry, Bre og Union Clak, 
Mutual Life Insurance Uo., Equitable Building, Union Square Bot 


New York Ferry Co., Brooklyn Bridge. _™ others 
Hotel Dam, Tribune Building, 1 heodore Stewart, 


llotel Normandie. U. S. Custom House. Hotel Royal. 
Estimates made by Experts at short notice, on application at the office of the Company. 


Coleman House, 





ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Aannuneciator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 





Brownlee Co.,| 


DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 











Patent applied for.) Send for Catalog™™ 





D. W. Baker. Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN U ML, 


408, 410, 412 and 414 N, J, R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


JOHNSON HEAT-REGULATING APPARATUS 


By the use of our Electric Valve Service, the heating of fe ag to a uniform temperature is ao 
complished. Rooms may be kept at any tem oo prerens desired, thereby saving fuel, discomfort, if 
health, the cracking of wood-work, furniture an’ pictures, and the danger of fire by over heati 

This ‘apparatus applies equally well to all forms of heating and ventilating devi the thermometer 
in the room automatically governing the temperature. It is invaluable in Public oe Private 
Residences, Business offices, Hospitals, Churches, Schools, Conservatories, Wacbesies, 





SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 








Poole & Hunt's Iceffel Wurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2” Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 

















November 20, 1886 ELECTRICAL REVIEW 18 








We present herewith a complete List of Orders for the Westinghouse Engine, received 
by us, from the NEW ENGLAND AND MIDDLE STATES ONLY, in the sixty days, from Sept. 6th 
to Nov. 6th, 1886. FACTS ARE STUBBORN THINGS, and it remains only for us to 
express our high appreciation of the confidence with which the public has honored us. 


WESTINCHOUSE, CHURCH, KERR & CO., 
CONTRACTING AND CONSULTING ENGINEERS, 
17 CORTLANDT STREET, NEW YORK. 98 FOURTH AVENUE, PITTSBURGH, PA. 


Westinghouse Electric Co., 2d order, Pittsburgh, Pa., 200 H. P 

National Dredging Co., - - = New York, 200 * 

Pittsburgh Electric Light Co., - Birmingham, Pa., 150 “ 
“ec “ “ “6 2a order, “ “cc 150 “ec 


Westinghouse Illuminating Co. 3d order, Schenectady, N.Y. 150 ‘ 














Lynn Electric Light Co., 5th order, Lynn, Mass., 100 ‘* 
Union Switch & Signal Co., 5th order, Pittsburgh, Pa., 100 “ 
Electric Light, Heat & Power Co., ~ Carbondale, Pa., 100 *‘ 
" . “Siete, * “* % * B® |JUNIOR © 
Union Switch and Signal Co., 6th order, Pittsburgh, Pa., _. ‘oe . a | 
Pennsylvania R. R.., - - - - Altoona, Pa., ia 
East End Electric Light Co., 2d order, Pittsburgh, Pa., vt 
as _ si ” 3d order, 3 rs 75 * i 
F. A. Robbins, . ° - - - Pittsfield, Mass., 60 ‘‘ : | 
T. C. Jenkins, —— — - Pittsburgh, Pa., “ * FEMI] 
Brush Electric Light Co., 17th order, Buffalo, N. Y., 60 * | i| ‘| 
“ “ 18thorder, “ ¥ 60 ; WS 
Morristown Electric Light and Power Co., Morristown, N. J., 60 * AH yA 
Pennsylvania Steel Co., 6th order, Steelton, Pa., 60 * fe 
Adams Express Co., - 2d order, New York, 60 
U.S. Gov't Tender ‘Lucerne,” 12th order, Baltimore, Md., 50 =“ <A 
— y “— J.W. Shanley, Saw Mill, - - - Bridgeport, Conn, 50 ‘‘ y wn : 
John Leggett & Son, Paper Boxes, - 3d order, Troy, N. Y., 4) H. P. Crane Bros., Paper Mill, —- - - 2d order, Westfield, Mass., 20 H. P. 
People’s Electric Light Co., - - - - Greensburg, Pa., — * Howard Iron Works, . - . 2d order, Buffalo, N. Y., 20 ‘“ 
- “ “6 - - - 2d order, - - ee = Thos. Henshell, Silk Mill, - - ° . a . Paterson, N. J., mm * 
Danville Nail Mfg. Co., ; ‘ ‘ - ~ Danville, Pa., oe Newton Machine Tool Works, . - ° ~ Philadelphia, Pa., Ss * 
Pencoyd Iron Works, ‘ i “ - - - Philadelphia, Pa., -_ ” Utica Gas Light Co., - - - 2d order, Ctica. N. Y., is * 
State Insane Asylum,~ - - - - - - Marion, Va., 45“ Thompson Mfg Co., - - - - - - Lancaster, N H., = 
“ ‘ - - 2d order, “ “ ge * Keystone Electric Light Co - . 4th order, Philadelphia, Pa. 5% ¢ 
J C. Livingston & Co., Saw Mill, ‘- - - Little Falls, N. Y., 45 * Marton Bros., - - - - . . ° . Taunton, Mass. 158 * 
Philadelphia ‘‘ Ledger,” - - - - ; - Philadelphia, Pa., 35 D. A. Hopkins, cf . - - - - - Jersey City, 15 
” sa - 2d. order, 7 e - Youghiogheney Coal Co., - . . - - - Pittsburgh. Pa., 15 
- 3d order, . ee ie E D. ( lapp Mfg. -« - - - ° Auburn, N. Y, 15 
“ a - - - 4th order, Ss “4 — Hudson River PaperCo., - - - - - - Mechanieville, N. Y., 15 
Van Deventer & Horne, Hosiery Mill, - - - Plainfield, N. J., 35s Philadelphia ‘‘ Ledger,” - - th order, Philadelphia, Pa., 10 
Winona Paper Co., - - - 3d order, Holyoke, Mass., . * Worcester Gas Light Co.,_— - - 2d order, Worcester, Mass., 19 «(« 
Nicholas Hotton, . - ° - - - Partville, N. Y. =» * 8. N. Boyd & Co, - ‘ . ° Richmond, Va., 10 * 
Ramapo Iron Works, —- - - - - - Hillburn, N. Y. oe Worthy Paper Co., — - - - - - - Springfield, Mass., 10 
Wm. Broadhead & Sons, - - - 6th order, Jamestown, Pa., 35“ Johnstown (sas Co., - - - . - - Johnstown Pa., 10 ; 
. ” . - - 7th order, - = _ = Pheenix Insurance Co., - . - . : ~ Hartford, Conn., 5 
Brainerd & Shepard, - - - - - - Albany, N. Y., 25 “ C Fred. Ruhlman, - - - ° - - Trenton, N. J., § 
Rumford Chemical Works, — - ° - - - Providence, R. I., _ * W. A. Andrews, - ° . ° ° - 7 New York, 5 ‘ 
American Press Association, - - - - - New York,  * J. Forward, - - - - - - - - Shippensburg, Pa., 5 
C. F. Davis, Paper Mill, . _ - ° . Valatie. N. Y., — —_——_ ——_ 
Electrical Accumulator Co., - - - - - New York, — * Tovar, Sixty Seven Enaryes, 3,155 H. P. 
E. L. Tunis & (0., - - - - Baltimore, Md., _ = AVERAGE Size, 47 “ 








SAWVER-MAN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 


Consolidated Electric Light Co. 


OWNERS OF THE 


SAW YER-MAN PATENTS. 














PHILADELPHIA OFFICE, 


No. 205 WALNUT PLACE. 


BOSTON OFFICE, 
No. 33 Federal Street. 


GENERAL OFFICES: 


MUTUAL LIFE BUILDING, 


No. 382 Nassau Street, 
NEW YORK CITY. 














The DYNAMO of this Company is AUTOMATIC in its regulation, and will Maintain a UNIFOR™ 
LIGHT, with ALL or ANY PORTION of the Lights in Circuit. Our LAMP will NOT BLACKEN, and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 


PLANS AND ESTIMATES FURNISHED FOR ALL KINDS OF INCANDESCENT LIGHTING. 


Estimates Furnished for the 


THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 








ELECTRICAL REVIEW 





November 20, 1886 








Roberts-Brevoort Electric Co. 


(LIMITED,) 


Manufacturers of 


THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-O ide 
Battery is intended for severe open-circuit work. Our dry Bat- 
tery issemething entirely new, It is put up ina sealed 
cell: no fluid to spttt; can be used in omy | Position. 

ist and Circular to 








Liberal trade discount. Send for Price 


the company’s office. 
Per-Oxide Battery $1.00 
Dry Battery e $1.50 


206 Broadway, New York. 


FOR SALE BY ALL DEALERS, 








HARRIS-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN: 
CINE BUILT 


1a Temenee-auNSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting inthe World 


I> oll desirable qualities of E:ectric Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the First Prizx for the dest system of Arc-Lighting, and the dest Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The ThomsonsEFiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphict will be sent on application. 


POSITIVE PROOF 


THAT WHEN WE CUT OUT A LIGHT THE DYNAMO TAKES LESS POWER. 














Tue Orto Gas ENGINE Factory, 33d AND WALNUT StTs., | 
PHILADELPHIA, OvTOBER 2, 1886. 
Tue WATERHOUSE ELEctTRIC & MFG. Co.: 
Gentlemen;—We have made a test at our works of your eight light dynamo, and are glad to say that 


we succeeded in running the eight full are lights with5 18 actual H. P. (including friction). They were 
as clear and steady as anyone might wish. When running the eight lights the engine (which was a seven 
indicated horse power) had ample power to spare, and consumed no more than 132 cubic feet of gas per 
hour. The consumption ‘of gas came down to 102 cubie feet when four lights were cut out. The ma- 
chine was then short circuited without sparks or injury to the machine, the expense of gas coming 


down to 42 feet per hour. We have never before succeeded in running more than five full are lights on 
any of the many dynamos of other makes tested at our works, with the same size Gas Engine, and 
will add that we have not seen a machine buiit with as much care in the = ails, and of as gvod work- 
manship in general, as yours. We append figures of test. Very truly = 

CHL LEIC HER, SCHU “MM & CO. 





Number of Lights. EIGHT. SEVEN. SIX. FOUR. 





F 
= 
= 
Zz 


120 114 102 


Machine in Short 


Gas Consumed in Cubic Feet. 132 


* Machine Alone, 


x 


+ 


2.6 


Hartford, C:nn. 


E. WARD WILKINS 


The Waterhouse Electric & Mfg. Co, - 


CHAS. M. WILKINS. 
ESTABLISHED 1867, 


PAR TRICK & CARTER, 


Manufacturers of and Dealersin every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 





FRANKLIN S. CARTER. 


No. 


New Tanete Buckeye Automatic Gut-Orr Enaines. 


In Use Over 1,0 25 to | H. P 
3000 s ° 


‘hi 








Thes re the d result of long experience 
with ee cutoff regulation and most careful revision 
of all details. They are designed and constructed for heavy 

and continuous duty at medium or high rotative speeds. 
momy in Steam Consumption and 





teed. lf-Contained Automatic 
. Coe Bagner- it 123 ~ v0 H.P, for driving Dynamo Machines 
= a SPE cCIA strated Circulars with various data as 
to practical Sou "aes Construction and performance, 
free by mail, ddress 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. ¥ Amen Houre. New 


ROBINSON & CAREY, St. Paul, Minn. 


York 
ORTSSON, cor Clinton and Jackson Sts., Chicago, IM. 
and PRAY MANUFACTURING CO,, Minneapolis, Minn. 





SEND FOR CATALOGUE 


——OFr —— 


Electric Bells, 


PUSH BUTTONS, ANNUNCIATORS, ETC., 


ISSUED BY THE 


WESTERN ELECTRIC CO. 


It Contains Descriptions and Illustrations of a 
large assortment of goods in this line. 
WITH EACH CATALOGUE IS SENT A PRICE LIST OF 
Champion Electric Bells 


AND PUSH BUTTONS. 


WESTERN ELECTRIC CO. 


ANTWERP. 
LONDON. 


Congcoticnt Electric Co, 


101 BANK STREET, 


WATERBURY, CONN, 


‘Lines, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 


CHICAGO, 
NEW YORK, | 








MITCHELL, VANCE & CO, 
CS R= 
—=M ANUP ACTORERS, 


Have added a department for the hac cat of | 
E Reswonses and other fixtures adaytable o.com | 
stem of Incandescen ectric Lighting, aisoCom | GRAVITY BATTERY ZINCS, 
Usetion Fixtures for both Gas and Electric Li 12 
Estimates and designs furnished upon applicati a HED ae puaeras “ oe Boning cali 
i > ZINCS, 


836 & 638 BROADWAY. ZINC PLATES, 
NEW VORK MADE FROM PURE SPELTER. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
fusulateda and Bare. 

















WOOD AND BRONZE PUSH nga 
BURGLAR ALARM SPRINGS 





Direct Reaping Am-meters and Volt-meters. 





| mbines High Electrical Conductivity and Resist- 
ance to Corrosion with —— and Tenacity. 


Standard Sizes, 16, 17, and io, stuns’ Gauge. | 


Tho Phho- Boz Sing Co, Cine 


612 ARCH ST., PHILADELPHIA, PA. ELECTRICAL INSTRUMENTS of all kinds 
Owners - of - the - United - States - Phosphor-Bronse - Pateo» | Manufactured and for sale by 
Sole Manufacturers of Phophor-Bronze in the United States | A E. EATON, 63 and 65 Henry Street, Brooklyn, New Yo-:. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Intire free- 
dom from hissing and flickering in our Arc Lights, and long lie and great bril- 
— in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
___ Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 





VOLT-AM- METER. 
ALSO 








New York Office: 
No.” 44, BROADWAY. 
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A CARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison's great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts. together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VENT CA*ES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 


Edison ElectrieLight60, 


iGand {8 BROAD ST., NEW YORK. 











NEW ENGLAND GLASS WorkKS, 


29 MURRAY ST., NEW YORK. 


155 FRANKLIN ST., BOSTON. 





10 In.—Opal. 9 In.—X Horizontal Roughed. 


WE MAKE A SPECIALTY 


OF 


LECTRIC GLOBES, 


OF ALL SHAPES, IN 
Clear, Roughed, or Opal Glass. 
Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 





14 In—Clear Flint. 


W.L.LIBBEY &SON, 


BOSTON, MASS. 





SEND FOR PRICES. 


Merican_« Foreign Books 
ELECTRICEDY 


An Excellent Dpertaty to buy ELETRIAL, sn tat ther TEXT BOOKS. 


Electrical Review Puig Cl 







































































Abernethy’s Commercial and Railway Telegraphy.............-.--..--.eees.eeseees 15 Cloth. $2 00 
Alternating Currents of Electricity. By a mmled H. Blakesley, M. A. Cloth, 90 . 
nee BOS, 11 Wlustrations ..... ......cccccercsecccccsceccccrceesseeeecesessesscceees tu 
Anderson’s Lightning Conductors. . 30 Cloth. 6 BO 
Bond's Handbook of the Telegraph. - 17 Cloth 1 2h 
Cavendish’s Electrical Researches 10 Cloth 5 00 
Clark & Sabine’s blectrical Tables and Formulz.. 2) Cloth 5 00 
Cook’s Magnetism and _} lectric ~g Le aitbaesnephesoesstsncesees 9 Cloth 40 
Culley’s Handbook ot Practical Telegraphy................. 0 -.eeeecceeeee eee eeeeees 18 Cloth 6 00 
Cumming’s Theory of Electricity................-..-.- 11 Cloth 3 00 
Davies & Ray’s ae Diagrams and Connections, 16 Cloth 2 00 
si nue cue eie eens enereen oeneeene+ovebeereser sees 21 Cloth. BO 
Domesti: Elec ely. A book ery for amateurs. Translated from the 
Frenvh of E. Nocpitalier by C.J. Wharton. Cloth, 229 pages, 155 iilustrations. 800 
Douglas’ Telegraph Construction. ..............2..cceeececscceeeetenccercecercreceee 20 Cloth. 6 00 
Dredge’s Electric PiMuminations, tk titindeeman daar Seales ¥baras ss xeuiaveun 25 Cloth. 7 50 
Du Muncel's eee, Microphone bo Phonograph.............. 22 Cloth. 1 2% 
Du Moncrl’s Electricity as a Motive Power..... 27 Cloth. 3 00 
Du Moncel’s Electric Lighting....... ecevescecee 23 «Cloth. 1 2h 
Du Moncel’s Electro Magnets. American Hditio 14 Boards. &) 
Du Moncel’s Electro Macnets. igs ancinsesdesncaves snevarciwcrscwe 14 Cloth. ts) 
Dyer’s Induction oom Ee SE 13 Boards. bo 
Nee nce ddeid ieee cota anbtish SOESRiANeeeye wineeneNnE es 26 Boards. 5 
Dynamo-Electric , = (New Edition, Enlarged and Revised). A manual for 
students of electrotechnics. BySilvanus P. Thompson. Cloth, 8vo, 527 pages, 
ne oe a caeedie <aee Qnbeboeehnases ovseng +5" * pasesqness 5 00 
Electric Railways and the Electric Transmission of Power. pteen in plain 
terms by Robert Luce, A. M. Cloth, 106 pages, teeteened. Sl s DAREF. ....0.000 bu 
Electro-Chemistry, Inorganic. By G. Gore, F.R.S., LL.D, ete. c oth. "38 pages. xO 
Electro-Deposition. A Practical Treaties on the Elec: rolysis of Gold Silver, 
Copper, = and other Metals and Alloys, with descriptions of Voltaic 
Batteries, M: »to and Dynamo-Electric Machines, Thermopiles, and of the 
Materials and Processes used in Every Department of the Art, and several 
chapters on Electro-Metallurgy. By Alexander Watt. Cloth, 568 pages, 144 
illustrations SR MRE PEFR A NE Le a PL EIEN 5 00 
Electroly~ A Practical Treatise on Nickeling. Coppering, Gilding, Silvering, 
the  *. of Metals and Treatment. of Ores by means of Electr.city. By 
Hippolyte Fontaine. Translated from the French by J. A rley. Cloth, 264 
pages, 34 illustrations.........-.....--...++ see . 3 50 
Faraday’s Researches in Electricity. 3 vols 10 Cloth. 20 00 
Ferguson’s Electricity. _New Edition. ....... 6 Cloth. 1 50 
Fiske’s Electricity and Electrical Bagtnccsing webiste 9 Cloth. 20 
Gordon’s Electrivity and Magnetism. 2 vols.. ees - - * 10.0 
an cncce esa RESeSSCRENEE OSES coseus 000 ce eRSees . 1B Cloth, nw 
G ay’s Absolute Measurements in eae ee re — Cloth. 1 00 
Hammond's Electric Light in Our Homes Clotb. 145 
ee Dr eee 5 Boards, 6o 
ans enon bceeceessereseenscorecbonesceensensss eosee 6 Boards. 60 
Harris’ Rudimentary Magnetism.........-.- 6 Boards 1 80 
ands ccancecsteenncusepneroseseerees-eosece : cccvesceces BO SED. 1 50 
Hedge’s Useful Information on Electric Lighting...............-++.. 66 sees eee eees 24 Cloth. 1% 
Hoskizr’s keyg inca as con nngakinnes 4509 8ee sas. O00+400b 19 Cloth. 1 50 
Hoskizr’s Guide for Testing Telegraph Cables..............00..0- 00000000005 19 Cloth. 150 
Hospitalier’s Modern — of Electricity. 2vols............. ir Sob ooboeete 27 Cloth 8 00 
i cist acensensebeseeneSes Oneceecsaveense 0 24 Boards. 50 
Jenkin’s yg and ~~ SEES eee 9 Cloth. 150 
Lardner’s Natural mBooowey,. Electricity, Magnetism and Acoustics..... .... @ Cloth. 2 00 
Levander'’s Svlutions of Questions in Magnetism and Electricity... ............... 6 Cloth. 1 00 
Lockwood's Electrical Measurement and the Galvanometer................-+-+..- 14 Cloth. 150 
Lockwood's Practical Information for Telephonists ......... 21 (loth. 1 00 
Lockwood's Electricity, Magnetism and ey ge 18 Cloth. 250 
Loring’s Handbook of % oe ahs Boards, 5€c., clo 15 Mo’roc. 1 00 
Minual of T-legrap poy. oe W. Williams. Cloth, pond ‘pases "0 illustra’ 42 
Mascart & Joubert s ectricity and Magnetism. . .. 2 Cloth. 7 50 
Maxwell's El-ctricity and Magnetism. 2vols....................0ceceeeeeeeeeeee .. 12 Cloth. 8 00 
Maxwell’s Elementary ‘reatise on Electricity... .................cceeeees : ... 11 loth. 2 00 
McGregor" 's Questions on Electricity and Magnetism.......-.................0065 — Flexible. 60 
Eo eae — Cloth. 1 40 
Murdock’s Notes on Electricity and Magnetism. . eee 60 
Napier’s Nee ee ener nccecevanncbscuseneseeebeubeedeseescswe 29 Cloth. 8 00 
Niaudet’s Electric Batteries... ..... ......... 18 Cloth. 2 50 
Noad’s Student Textbook of Electricity & Cloth. 4 00 
nnn ccccec ence eneesenses soe +o0vey eee -S008etsees — Cloth. 300 
Pope’s Mod :2rn Practice of the — | AS REE AEE REN 15 Cloth. 1 bo 
Preece & Sivewrizht’s Telesraphy Sine its [ee bhe noenecsoonsee nese ... 18 Cloth. 1 50 
Prescott’s Electricity and t EE 666 cceiccsess svvcieccnsces 19 Cloth. 5 00 
seal San neubciibgined’ WSbie sab asees ees beens : — Cloth. 4 0¢ 
Prescott’s Dynamo Electricity..................cesccccccececececes ; — Cloth. 5 00 
Reports of Commuitose Se on unas oncdsneebes sheen ovsuee 14 Cloth. 8 75 
Sabine’s History and Progress of the Electric wenEnee.. Hiden ceusuwnvundeseecahws 7 Cloth. 1 25 
Sawyer’s Eleetiic L ighting b: cpeandecsonee. . as Sa 24 Cloth. 2% 
Schellen’s ao B “ey achinery........... — Cloth. 5 00 
School El aa a Gordon, B. A. Cam 2 00 
Schwendler’s Teviinn” 3 PM Vichivivalspisan divackteaetesss kvishbevoursetesete 20 Cloth. 8 00 
Shoolbred’s Electric Lighti 23 Cloth. 2 00 
Smith's Manual of a 15 Paper. 30 
Spang’s Lightning Protec 30 Cloth. 75 
Sprague’s Electricit A. “Theory and Practice — Cloth. 6 00 
Swinton’s Electric — Clotb. 1 50 
Swift's Practical Teleens EE Ee 2 a ee rere ee 16 Cloth. 1 50 
Swinburne’s El ectrical U Units, ES Eg ELT TE LTE, — Flexible. 60 
The Mathematical Theory of Electricity and Magnetism. By H. W. Watson, D. Sc., 
F.R.S.; and 8. H. Burbury, M.A. Cloth, 26% pages, 43 illustrations. 2 75 
aed ee Lessons, Electricity an Magnetism ic saKel enna 8 Cloth. 1 25 
's Dynamo-Electric Machinery ...... ...............-..... ea, Sf BO 
Thompson ’s D mo-Electric ent SE REGO Per — Cloth. 5 00 
Thu»der aud Lightning ing. By W. De Fonvielle. Cloth, 28 pp, numerous illustrat’ns 1 00 
Tyndall's Lessons in ETE ts SER oaiccngu sakes Site -04. ohvecvoaseabonttle 5 Cloth 1 00 
yyesene 's Light and Hlectricsty. Slee SebNickbtide scptnnsioctencewesesscen 7 Cloth 1% 
Urquhart’s Electric Ligh ; 23 Cloth 8 00 
Urquhart’s Hlectre-Pletins 29 Cloth 200 
Urquhart’s Electrot 29 Cloth 200 
Urquhart’s blectro- 27 Cloth 300 
Watt's Electro-Metallu ae 28 Cloth 100 
Wahl’s Galvano-plastic 80 Cloth 7 00 
Wonders of Acoustics; or, a Phenomena of Sound. From the French of 
Rodolphe Radau, with an additional chapter on the Reproduction and Trans- 
mission of Articulate S Cloth, ares 116 illustrations Deda okaled 1 00 
Woodbury’s Protection an MF BF Pe rien a 00ce.Suabenes.<ssakeke 25 Cloth. 250 


Remit Postal Note or Order, Draft, Registered Letter, or Express to order of 
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THE 


National Feed Water Heater.’ 


A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to 212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 


150 Electric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 H.P. 
PRICES LOW AND SATISFACTION UNIVERSAL. 


THE NATIONAL PIPE BENDING CO, 


84 River Street, New Haven, Conn, 


Coils and Bends of Brass and Copper Pipe Made to Order. 








REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington '‘lype-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **New or.” 




















AUTOMATIC 


cuT-OFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE L 


Send for 2S 
Circular | 
EF * 


General 
Sales Agents 


S$. LHOLT & CO. 
7 Sudbury St. Beston, Mass, 
KINGSLAND BROS. & €0., 


28 S. Canal 8t., Chicago, Ill. 
823 N.2d St., St. Louis, Ho. 
TATUM & BOWEN, 


Portland, Oregon. San Franciseo, Cal. 


OOK, HORNER & CO., Baltimore, Md. 


WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
§ ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 


| Y. L. RICE, 66 Kasota Block, Minneapolis, Minn. 





SAWYER-MAN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 
Consolidated Blectric light Company, 
——OWNERS OF THE SAWYER-MAN PATENTS.—— 


“VENERAc OFFICES PHILADELPHIA OFFICE, 
Mutual Life Builds 
futual Life Sulding, No, 200 Walnut Flace 
No. 82 NASSAU sT., BOSTON OFFICE, 
N. Y. Jity. No. 38 FEDERAL ST. 
_ the CYNAM of Lats ‘ompany is AUTOMATIC in its regulation, and will Maintain a UNIFORM 
LIGHT, with ALi or ANY PORTION of the lightsin Circuit. Our LAMP will NOT BLACKEN and 


will MAINTAIN its CANDLE POWER during its Guaranteed Life. 
Pians and Estimates Furnished for all kinds of Incandescent Lighting. 
ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 





ouUR NEW 


LECLANCHE FARADIG MEDICAL BATTERY 


Our Leclanche Faradic Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con 
stant handliag of such medical batteries absulutely dangerous. 


It is simplicity itself, and in ordinary use will ran ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofore manufactured. 


The LECLANCHE FARADIC has three currents, is nickel 


plated and mounted in an ornamentally covered case, 834x654 
54 inches in size, and sold at the low price of $8.50. 


E. S. GREELEY & CO. 


(Successors to L. G. TILLOTSON & 00.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
a and MATERIAL OF EVERY DESCRIPTION, 


Nos. 5 and 7 DEY STREET - - NEW YORK. 





THE UNDERWOOD MFG. CO. 


Tolland, Conn. 


A. B. LAURENCE, MANAGER, 


82 JOHN STREET, NEW YORK. 


THIS COMPANY MANUFACTURES A 





OTTON- 





EATHER 


DYNAMO BELT, 





That is being Adopted by all the Electric Light 
Companies. 


———~-_~ +0 @ e+e a 


SEND FOR CATALOGUE AND SAMPLE. 





BINDERS 


FOR THE 


BLEGTRICAL REVIEW. 








We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW. 


Or for any other E’ectrical or Scientific journal 
published in this country, 


one of the latest improved self-binders. 
[he binders are of the exact size of the 
paper, and each issue, as received, can 
oe filea in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in @ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 8829. 93 Park Row, New York. 








iTtTH’*s 
(Successor to 
Smith, Bridge & Co.) 


NEW_PAT’D. ELECTRIC 
LAVA GAS TIP, 
The Cheapest Burner in the Market 
For Multiple Lighting. 
Send for prices to 
A. T. SMITH, 
6 West l4th St., New York 


CARBONS 


FOR ARC LIGHTING. 


Onty Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. fim’d. 


PITTSBURCH, PA. 


THE CURT BATTERY. 


Actually the cleanest, most durable and practical, therefore the 
cost economical and effective cell in the market. For experi- 
menting, for medical purposes, for the laboratory, 

more suitable ceil could be found. 


ADDRESS FOR CIROCULARSB, 
CURT W. MEYER, 357 Fourth Ave. New York. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Ypp. Willard's Hotel, WASHINGTON, D.C. 


EDISON LAMPS. 


3g to6 Candle Power—Special, 135 ohm Resistance 
Lamps, sultry Lamps of 16 Candle Power, 
5 to 40 Volts. 


$1.50 EACH. 
5 t. di 
. AF... ome a, bang ordering one dozen. 
STOUT MEADOWCROFT COMPY. 
82 and 84 FULTON STREET, NEW YORE CITY. 
P. O. Box, 2411. 





Pat'd.Jan. 
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E. §. GREELEY & CO., Successors to L. 6. TILLOTSON & CO., 


IMPORTERS and MANUFACTURERS of and DEALERS in ALL KINDS of 


STANDARD AND EXPERIMENTAL 


Electrical Machinery-Supplies, 


5 & 7 Dey St., New York. — 


Our lively interest in the telegraphic field being amply demonstrated in the design and manufacture of 
the Victor Telegraph instruments, pre-eminent in the successful combination of scientific principles and 
perfect mechanical construction which has placed them in the van of telegraph apparatus, this advertise- 
ment is calculated to show to the electrically interested that our search for, and application of new ideas 
- to electrical machinery, is not by any means confined to the telegraphic field alone, but that we are hard 
Price, $1.50. at work in every department. improving even the most orthodox pattern of goods, with a view to securing 




















Indicating Push Button. 
It tells whether the bell rings. 








more perfect operation, greater convenience and economy. ‘ = 
To keep up with the times in the knowledge of the advances made in electrical machinery, it is neces- 

sary to keep up in the knowledge of our manufactures . t 

Get it, examine it carefully, and wherever you see anything uew in 


Edition of our Illustrated Catalozue. 
of the article itself. At 
cE RN 





POCKET GALVANOMETER. 


Outside Diameter......... 1X inches. 
™ Thickness. . .22-32 of an inch. 





L. B. Push Button. icewaseenciweew 


Provided with Name Space and Num- 
ber Plate. 


PRICE 





your line send forasample. The outlay for samples will pay nine times out of ten. 





Mounted in Hurd Rubber Case. 








(he best exponent of these is the Nineteenth 
Combined D'ning Table Button and 


t brings a realizing sense Floor Push, 


st, adescription is merely a shadow. Get the substance itself. Send forsamples. ]¢ js Adjustable, Removable, and the best thing out. 
eee $4.00, 





Combined Signal Strap Key and Lightning Arrester. 
All short lines should use them. Price, single ckt , $1 75; double ckt., $1.50. 











** Star’? Bronze Push Button. 


oe See See PRICE: ct Mechanical into an Electric Pull. Neat 
> . , ves a Mechanical into an Ele c . o > : 
Embraces many Improvements. 6... mented... .... ...cccceceeee. $0.40 me oe cannot be tampered with. The Smallest in the Market. flush underneath the base. 
PRIOB...... $1.50. eee $1.25. Prece...... $1.75. PRIOB...... $0.30. 





Mechanical Door Bell Attachment. 





set S.GREELEY 8.60. 


Hollow Base Switch, 


Detached Lever Bell. Provided with Binding Posts, set in 





STANDARD UNDERGROUND CABLE COM'Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIR ECTORS—Gero Westinanovst, Jr , Ricuarp S. Warne, Mark W. Watson, Joun H. DALzeELL, 
Rogert Pitcarkn, O. T. Waring and C H. Jackson. 








Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ou A IIA S 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 


128 Pearl St., N. Y. City, {coaranteea. | Hamilton Building, 94 6th Ave.. Pittsburgh, Pa 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Hi Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c.,&c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


88 MERCER STREET, NEVwWw YTorn=z. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 
Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 
















No Battery Required. 
$4 $6 and upwards, according to style desired. 
9 b Discount on large lots. 


We wake a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years. 
our facilities for the prompt execution of large orders are un- 


equ a 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIDNORES. 
A. GQ. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR ILLUSTRATED CATALOGUB. 






“STANDARD.” 





Shultz Belting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FULLED LEATHER GR ELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the aay! is not tanned, but rawhide fulled and softened by our patented process. Our Belt 
ng is more pliable, hugs A id better, transmits more power than any other, and is the only perfect 
ELECTRIC 1.1GHT BELT MADE. Agents in all cities. Send for trial belt. 





THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engin 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


Lonaacet-co. 
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EDISON LICHT. 


——- 4 40 p- -—— 


The Edison United 


65 FIFTH AVE.., 


—_—_>—_— 


Estimates Furnished © ; 


For use in Mills, Hotels, 





EDISON LICHT. 


tooo 


Mig. Company, 


NEW YORK. 


—{— 


For Isolated Plants, 


Theatres, Steamboats, etc. 








JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 


Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 
SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET NEW YORK. 








NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF 


Insnlated Wires and Cables for Aerial, Underground and Submarine use, 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N. Y. 144 Lake St, Ghicago, Ill 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From {O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 











COMPANY, 


MANUFACTURERS OF THE 


HECLA ELECTRIC LIGHT 


' a a wee 

Jackson Dynamo-Electri: Machines, Lamps, Ete, 

. For Arc and Incandescent Lighting. 

Size A, capacity 20 16 c. p. lamps Price. $100 

Size B, capacity 3016 c¢. p. lamps. Price, $2 6 

Size C, capacity 50 16 c. p. lamps. Price, $340 

—aLso— 
ELECTRICAL SUPPLIES OF ALL KINDS 
ALWAYS IN STOCK. 
Estimates for complete Electrie Light and 
Steam Plants made on a; plication. Send 

tor Circular, and mention this paper. 





OFFICE: 


"963 B. 42d St.. New York. 








VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efliciency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL *& BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 








The ¢ are now in use over 18,0_0 


OTTO GAS ENGINES. 


A N Y OTHER GAS ENGINE 
Per Brake Horse-power. 
Works without 
boiler, steam, cua] 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
inacustries and of- 
fers special advan- 
tages for running 
= electrical machin- 
™ eryfor Telegraph 

‘nd Telephone as well as Lighting pu: poses. 
OTTO CAS ENCINE WORKS, 


,, SCHLEICHER, SCHUMM & CO. 


N.E.corner 33d & Walnut Sts., Phila. 
Branch Office: 180 Washington St., Chicago. 


TANDARD 





ELECTRICAL 
INSTRUMENTS. 
aw Galvanometers, Resistance Cofls, 


Co . 1, &C., G 
Bailev Combination Set, 
Pratt’s Speed Indicator, 2c 


ELECTRIC MFG.Co, 
P. ©. Box 80, Troy, N. 


MICA 


For Llectrical :nd Mechanical Uses. 


All sizes at low prices. 
Send for samples and price list. 


A, 0. SCHOONMAKER, 158 William $ 


NEW YORK. \ 








teed to Consume 25 to 75 
Per Cent. Less Gas than 


Y. 











THE 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Specially adapted for 


Guaranteed to give satisfactory serv'ces under ground and over head. 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 





J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


2716 to 2738 Salmon St., Phiiadelphia, Pa. 


Wellington Belt Holder 


The simplest, cheapest 
and handiert device in ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLINGTON, 0. 











SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 
GAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


wow HT. 1. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 





Lowest Prices 


BELLS, 


HAZAZER & STANLEY, 


32 Frankfort Street, 
NEW YORK. 











LEATHEROID. 


The best Substitute for Hard Rubber for ali Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 
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GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 


Does not deterio- 
rate, and for 

underwater or 
underground 

is the most 
Reliable and 
Durable, 















Aerial or Underground. 
of Conducting Wines! a 
Marks* Compound and Balata 
insulated Wires, Cord- 
age and Cables, for 
Office, Aerial, 
nderground 
and Battery 
Uses, 














SOUTHERN 























ELECTRIC = 






































COMPANY. 
































RIVER Canres. 
Gutta Percka 
Insulation 
Any number 
of Conduct- 
ors. 






Burglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cabies. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Sor Cable Splices, and Pure 
G.P. Goods of every variety 


| 
j 
q 





s* Compound Wire, for Battery Coppers. 














E. S. HAYDEN, Prest. and Treas. JOHN C, FRANCIS, fecy 


—THE— 


])| Waterbury Electric Co, 


MANUFACTURERS OF 


41) ELECTRICAL APPARATUS, 
| Magneto Bells, Electric Light and Telephone Supplies. 


Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 





WATERBURY, CONN. 


ne & BodliewCo. 


MANUFACTURERS OF 


Automatic Cut Off Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
STEEL Borters, Heaters, SHAFTING, PUL- 
LEYS AND GEARING. 

THE LANE & BODLEY CO, 
265 to 273 Water St., 


NEW ENGLAND 





‘The La 


CORLISS. 
























AND 
BUTT C0., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


ine FOR COVERING 
gm “elegraph, 
"Telephone 


AND 
A 


+ a 


, ELECTRIC-LIGHT WIRE. 


Lso 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


ea 





Ecectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 


and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 





REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 


PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 








Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


ON ELECTRICAL SUBJECTS 

will be mailed to any address, postage prepaid, on receipt of price. Address, 
A Li ht dG ~ 5 
iC Light, and vas LOMpAnies 


ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 
ATTENTION ! 
Owing to Recent Improvements we now make a Specialty of 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 

















YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting C0. 


59 and 61 LIBERTY ST., NEW YORK. 





SPECIALTY. - 





216 LA SALLE ST., CHICAGO, ILL. 
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CHAS. A. CHEEVER, WILLARD L. CANDEE, 


President, 





Ne 
THE oa“ CO. 


TRADE MARK. 
by aes 


2 Opera House Bullding. 113 Park Row, New York. 
Thermostats and Thermostatic Fire-Alarm Apparatus. 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 


Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther» 
mostat mailed on rece pt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 
The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DA YS Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 





CHICACO 











The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental og The — high standard and uniform 
qualitv of Kerite is the result of 30 years’ experie 


The attention of TELEPHONE MANAGERS is. especially asked to our ANTI- 
gp c bin oly TELEPHONE CABLES, they being the most practical and durable 
n the mar’ 


TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates tor complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
16 DEY STREET, NEW YORK, 


The Brosi-Swal Electrie Light Co. 


OF NEW ENGLAND. 


W.L. STRONG, Presiden GAYLORD McFALL, Secretary. 
‘A. D. JUILLIARD. Vice President R. W. ABORN, Treasurer. 
JOHN B. POW TELL, Gund eee Pe 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 





\ 
3-( ‘onductor 


Aerial 
Telephone Cable. 





THE Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circult. 
SYSTEM } incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. I. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


G. W. STOCKLY, President. 


J. POTTER, Treasurer, 


—P x 


BRUSH FLECTRICCO. 








SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FI/E. LD.) 


No other system in the World equals ours in Simplicity, 
Durability, Earning Capacity, Reliability. The Best is 
always the heapest. 35,000 Brush Ar Lamps 
now in use. Self Regulating In- 





—lwi 





candescence Apparatus. 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U. 8, A. 
AGENCIES EVERYWHERE. 


| ow 


| 16 ARCH 8T., PHILADELPHIA, 


=~ ANSONIA BRASS & COPPER 60., 


Manufacturers of 


Pure Electric Copper Wire, 
“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St., Kew Yor ntories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take Foyt of on ‘a tuive 16 C. P. Incandescent Lamps, at any point on an aro-light circuit from 
in} — current equal to 2,0u0 U ‘c lamp. 
n be used with any make of Ad light dynamo. 
As number of the lamps can be turned on or off without affecting the rest 
Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
lescent hghting anywhere on their circuit, without involving the large expense for 7am lighting Plants, 
w the necessity of getting a large oumber of sto with, Address 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. CO. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO, 
~ WIRE Ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a ail 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 


























JARVIS Lent ay ae CO... eo Oliver St., Boston.) TANNER & DELANEY ENGINE CO., Richmond, Va. 
POND ENGINEERI’G CO., St. Louis, Mo. MORTON KEED & CO., Peiteese, ‘Ma. 

J. F. RANDALL, Warren, hie. os to ILLER, Danville, Va. 

JOHN R. MARKLE, Detroit, Mich. ‘. KR. BURGESS, Greensboro, N. C. 

H. B. SMITH MAC HINECO.,925 Market St.,Phil.,Pa. Ww. a JOHNS, Pensacola, Fla. 

F. H. HAYWARD. 81 Lake St., CHeeehy Hil. S. PFGRAM, Macon. Ga. 

T. W. ANDERSON, New Orleans. y A. HAUSER, Montgomery, Ala. 

FE. P. HAMPSON & CO., 36 Uartiandt St., New York. 





THE 


Parker-Russell Mining & Mis, Go 


!liam Marshall, 
Manufacturer of ELEcTRIcAL CONDENSERS. 
STANDARDS = hp ry: 

2and 4 Universit Building. 
Corner Waverley and University Places, New York. 








FLEATHER BELTING 3 





MOST RELIABLE FOR DYNAMOS AND 


SWIFT-RUNNINGC MACHINERY. 


arranted to run steady and smooth, and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manatacturers = [Fennets ae Leather Belting 
d La.e Leathe: 





711 PINE STREET, 


ST. LOUIS, MO. 


47 patie Street, lew York. 
86 FEDERAL 87., BOSTON 

















